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HiBpmno-Suif Engine 




Organization 

IN any field so highly specialized as 
airplane construction, Organization 
is of vital importance. 

Uniformly balanced as an organiza- 
tion should be in the production of vital 
elements, dovetailing the different man- 
ufacturing and administrative phases for 
a completed product of the highest pos- 
sible quality, the Wright-Martin Aircraft 
Corporation, under the executive man- 
agement of men of known ability, is 
expanding rapidly. 

This company is manufacturing the 
famous Hispano-Suiza airplane engine 
and, possessing the unique distinction of 
having originated the basic patents in 
aeroplane construction, contributes this 
remarkable engine as the result of its 
matured experiments, to the Cause of 
Democracy. 
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The Design of Air Turbines 

Bv Alexander Klemin and Edward P. Warner 



While air turbines have m-caiiiouallv been used to pump 
gasoline from the main tank to an auxiliary, when it could feed 
by gravity, they were chosen for such purjioses purely by a 
methotl of trial and error, and air turbine drsign did not really 
become im|iortant enough to warrant nn attempt to establi^ 
it on scientilic principles until the greatly extended U8e of 
radio apparatus, search- 
lights, stabilizer servo- 
motors, etc., during the 
last few years, haa 
made absolutely neces- 
sary the provision of 
satisfactory means, in- 
dependent of the en- 
gine, for generating 
considerable quantities 
of electrical power. 

There are three meth- 
ods of treating the de- 
sign of air turbine*, 
only two of which will 
bo considenMl here. 
First, it may be based 
on experiment, rein- 
forced by laws of geo- 
metrical similitude, 
which we shall discuss 
somewhat later. Sec- 
ond, it may be based on 
windmill theory. Thia 
is little used now for 
any puqiose; the stand- 
ard works on the sub- 
ject ore out of print 
and difllcult to obtain, 
and we shall make no 
attempt at a treatment 
of it in thi.s place. The 
third method, and the 
one which, in the opin- 
ion of the authors, gives 

by far the most satislactory results, involves an ajiplica- 
tion of the Drzcwiecki, or Lanchester, theory of proi>cller 
design. 

We shall now proceed to a ilist-useion of the methwi.s of 
<lesigning air turbines in accordance with propeller theory, 
with incidental mention of the chief modifying factors, the 
effect of which is ns yet undetermined, and shall then carry 
through the design of a representative fan. MethfMlg of con- 
stnicting will also be taken up. 

If we draw a section through the blutle at any point, it is 
apparent that the motion of that section is the resultant of 
two easily-defined <'omponent8. One of these is ]>arallel to the 
fan axis, and is equal to i'. the speed of translation, while the 
other is perpendicular to that axi.s and is ef|ual to 2Kr«. We 

2T.rn 

may then write tan -I = — —, where A is the angle between 
the resultant motion and the axis of the fan. Rim-c V and n 
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are the same for all portions of the blade, we see that A 
diminishes as r diminishes. 

We may now treat each infinitesimal element of the blade 
as a wing section, and calculate the forces accordingly. In 
order to secure forces of the magnitude which may prove to 
bo desirable, each blade element is set at an angle B with the 

line of resultant motion 
of the element. (See 
Fig. 2.) 

The results of a wind 
tunnel test on u wing 
setrtion are primarily 
e X p r e 8 8 e <1 by two 
graphs, giving, respec- 
tively, the force coeffi- 
cients parallel and per- 
pendicular to the wind 
direction. In applying 
such results to air tur- 
bine work, we desire to 
re-resolve these forces 
into components par- 
allel and perpendicular 
to the axis, the flrvt be- 
ing the thrust on the 
bearings and the " ef- 
f e c t i v e n-sistance," 
whicii must be overcome 
by the propeller of the 
airplane; the second be- 
ing the force due to the 
given element available 
for driving a generator. 

Fig. 3 shows tlie axes 
in question, L and D 
being the forces on the 
clement expressed in 
the conventional labora- 
tory manner, T and Q 
those obtained by re- 
resolution. 



It is immediately eWdent that: 

T L sin A -\- U cos A 
Q = L cos .4 — DeiaA 
Tonpie = yr=(Lco8.4 — Z^ain A)r 

Ijet cot ? = 



(1) 
(2) 
(3) 



D 



Then sin f « 



D 



COSY 



L 



Simplifying (1), we have T = \/L' + D'ieosfain A -\-siBy 

cos-l)= Vi7Tl?Xan{A-*--t)-LX^^^^^^^^—^. 

cos Y 

("os Y dilTers from 1 by less than per cent over the larger 
fiortinn of the blade, and we may, therefore, write, without 
serious error: 7' = L sin (.jI -f y)- 
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(3), similarly, reduces to: Torque = VZ,' -j- Z-*' X ''(cos ? 
cos A — sin Y sin A). Ignoring, as bcfon', tht- small quantity 
(y/L' + 1/ — L), we have: Torque = L X ♦■ X (i* + r >• 




The useful work <lii!n- 
2nrnLcos i A 



In tlu- ('li i.it rit 1^ then : P = 2r.ritQ — 
the power ulni h must be furnislu'tl ut 



the airplane pru|nlli r to overcome its resialaiice is: if X X 
L ^in ( A -•- y). The etiiciency oC the »l«iiait H than 



iaoA 



the resulliitjt m Io. ny ihroiigli the air, V' being equal to r'4- 
f2r.rn)\ lijiviiic /,, th.^ torque and thrust per running foot 
at each (mint can lie cleieniiiuefl from the expressions: L'X.r 
X eos [A + 1 and L '/.. sin (--l I v). 

The next >'ti ji is to jjlot u torque grading curve ami thrust 
pr:i(iirifj cnrvf, tin' nl)S4-is.sae of these <iirsx-s rejiresenling the 
ra<hul tiistauee ln»m the propeller axis to the station, their 
oniinaten the lorc|ne ami tlirust per runuius; toot, n^[iecti\ ely. 
The areiui under thes«' eunes tlieii represent the torrjuc and 
thruKt for the eiitin- lihulr, jtii.l Iiirnj.^li tlie data for eoiii|nuing 
the |>ower <ievelo|ii'(l ami ilii' n-sisiam e opp<ised by the turbine 
li) the advance <it tin- inaciiinc. 

Sinre the power riquind is onliiiarily known in advance, 
it is customnry to \\x\\>- Aw Made widHi at eaeli station as a 
funetion of an unkmnvn. We ran then, after tii<' eoniple- 
tion of tlic frr.i|i|ii. al integralion of the eurves, solve for a 
value of k wbieii will u'ive exnetly th«' neeessary torque, thereby 
avoiding an apjilieal; m ol i nt -aU'l-dry methods. 

An allernnlive method of proee<lure is to dnnv euni'^ of 

, torque , , ... 
torque and — — — — , the latter quantitv being readilv eon- 
elheleucy i . o 

verlible into thruKt. 

Having ^vea thii< brief e.vposifion of the method, we shall 

summarize the design id an aetuai air turbine. The aasumed 

oondidous arc: a fipeisl of translation of 05 m-p>-) a ratatm 

speed of 3600 r.p.m., and a required power of ffiS iratta. W* 





\ tan<ii + r>' 




thai be drawn n 


p as followa: 
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Ib attaAkiag tbo actual design of an air turbine, we tirst 
daeide mi a dikawter and blade fonn to be employed. Consid- 
UBUahtitiide id these points is peimiiaiUe, and it is gcueroUy 
peaalUa, after a little eneriam, to gmis them closely enough 
■t the flnt tiiiL 6ev«na atatips, from four to eight in num- 
ber» MW thsu plaead at apptoxugutdy aqual intervals along the 
UadSk and tlie section to be used at each i« selected. Tbeae 



Wo ahull uric Eiffel's propeller seetious Nos. Gl, 60, 59 and 
31 for the four elements. Tbeso sections, due to Uie consider- 
able camber of the lower face, give a large lift coefficient, 
thereby making it easy to secure the required power with the 
rdatively swuil diameter proposed. From ilu cxpcrimaetal 
data given for these aeetioBg^ ire find and Km at 6% eon- 
tinaing our taUe as below t 
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ahmild be of sueh a nature as to give at leaat a fairiy 

L/D, and should rcBcinblo each other in genend oatihic^ 
* tludier aa the hub ia appronefaed. 



£, Q and T, in the above, an expressed as lbs. (or lbs. ft.) 
per imuuiig'iB. of blade^, and k is tiie i"***""™ blade width 
in ins. 

We now plot curves of Q and T io Fig. 4. The f omwr vmty 
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Pwi. 3 

The li!t per running foot and the ellinenry at i';ii li station 
are then determined, the lift being K^hi',', where 7v\ i.n the l::i 
coefficient from a laboratory test, b the width of blade, and 1 r 
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is Khown 1(1 avoid eonfusion. The ana nndi r the Q rur\"e is 
fouiul t<i be 4.1.2 squarea, corresponding to a torque of .216 k 
lbs. I I.. and the BzeB vadcT the I onrve eoireipondi to a tbroft 

of i.n.-. lbs. 

]■ is de-<ired to generate, as previouslv Bpe<-ifled, 82.7 watt.s, 
and tills IS equal to 609 ft. lbs. per sec. Then, 2r^ii = tiOtt, 
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and Q = l.<il3 lbs. ft., n holug 60 rc^s. t'or Jt-i;. Diviihiif,' tin- 
total torque required hy the nuralMJr ol' blatics, we sec tliat tlie 
torque duo to end) Itlmie must be 0.269 lbs. It. Siiue the graph- 
ical integration just perfarmed shows us thiit ilus t'lnnic \i 
equal to 0.210 k Iba. ft., wo may erjuate the two fxpi i^-.; jus, 
and k is then 1.25 ins. The width of each blade element may 
then be obtained by substitudiig thia TSlne for ft in ^ eokmn 
of the desig^n computations. 

Snbstituting I'or A- in the e.xpres-sioii lor thtu^;, and multi- 
plying by the number of blades, wo lind that the presence of 
the air turbine adds 7.9 lbs. to the (oIhI head resistance of Uie 
air turbine. The work done in driving it through the air is 
thou equal to the n-sistitnce times the specd^ Or 750 ft. Um. per 
s«e» and. the effieieaoy ia 81 per cent. 

Enne^ lunmer, the power diiving the turbine eiiead mnak 



aliiiust iiiipos-vililo i i -iv ;ir.\ dctlnitc about the effeOtl 
of interfcreucc (hie to objoris I'losc behind th'' fan. Since the 
effect of the blade elements is to create .i [riLi '. lul vacuum above 
their upper surfaces (i.e., behind the turbiiii'J, whila the effect 
(It' any budy ])lai i <l in a wind, and especrially a body not of 
low-reaiatauce form, is to " bank up the air " in front of it, 
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flnt be tiaii^jnittcd through ihc propclkT, ftud BUiee the etli 
ciency of iho propeller is likely to 1h» about 75 \\ev cent, the 
ovei-all elllrii iicy of the air turbine a.s u generating di'viee is 
wjual to tlio pro<luet of these two quantities, or, niughly, 60 
per cent. Althonirh this njijiears rather Viw. tlir ]io\ver con- 
sumed i-* so small in eomiiansoii with the intiil power of the 
engine that ihi' sligiit loss is more than < ompi t^.ii' d lor by 
havinsr the u'Lnrr.iior futietiun at all lituca, whether or not the 
engine is niiiuiiiK'. and ij.v the avoidaooe ot edditioBMl truns 

of p-nrs driven by the crankshat't. 

A driming of tliis lurbine ih -liown in Piir. ■'), and a jdioto- 
fjrupli 111 I'lg. 1. I'he seriiiins a!id contours are rain-d in the 
fiame way as for an air propeller, al'Vioir^'h 1. ?s i ;u''' is needed 
than in propeller dr.iwing, and it will ni^I be i.ei e^-ary to tireat 
the ni4'iliod of layout. 

Until the perforraauce of further experimental work, it is 



i ri'aling a positive pri>-i!re. il is i'\iii<i.l lhal ihis^' \\\<< '.i-n- 
dt'iiries will ojipose each olliiT. ami that tlu're will be simie loss 
of poui-r and errieiency as a result, but a qiiantitativi' du- 
teniiiualion ot these losses by aniilytieal iiiethods woiilii be 
a hopeless task. 

The nature of the llow about the liheh's ot an air turlnne 
has not been fully iletcrtnincil. Since work is done hy the 
sy.sleni, energy nnis! be withdrawn iroin ihe air, and il is prob- 
able that tie re is a ccr'.ain dimii.ulion ol s|H'<<l of the air (ip- 
proaching the turbine before it actually impinges on the blades 
—a plienomenoa andogoui to the indmnfl^t of am air pn- 
pcller. 



If it b.- lie.-^ired to tiiu! the 



jfk done and efflcicnov under 



other cfuuliiions, when the speeil uf rotation, or the spet-d of 
advuju c. or both, are varied, tlie procedure is that already car- 
ried out, save that the angle {A -f- B) has now been flzecl, and 
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B must, therefore, be obtained bv subtraction, instead of being 
arbitranly choMn. If the speed of rotation be inereaoed, A 
irill increase, and B will couscquetitiv (i(x>rt'asc. The lift 00- 
•fllflient will become vulkr, bnt the lesultant velocity of eMh 
danaot will increase^ and ttmeoonteraetion of these two faetMi 
win mnlt IB gmag « torqne curve having a niaximum at a 
wnmnrativdyTow tate of rotation. The maximum uaefal work 
will occur at a eonsiderably higher speed, as this quantity for 
equal torques ia directly proportional to the rotational vdocity, 
and the maximum efficiency will correspond to a t^l bigber 
vahM. (See Fi^. 6.) 

An incrpase in the sprcd nf ailvancp, on the other hnnd, 
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Tta. 6 

alwaj'8 results in an inorcasc "f tunjUL- and useful work with- 
in reasounble practical limits, iis (he iiiiTcas*-*! resxiltant voloc- 
ity and incroasMi an|j;le iif in<'idence B here work tosc'thor, 
instfaii of opposing carh other. Thf ptTioipney curve, Lowever, 
has a maximum at a nioilcriue spcfd. Ix-Nuiui which point it 
begins to drop off with inercasinj; hptn-ii of a(lvanct\ (See 
Fig. 7.) 

An inspection of Fif. 6 sbo\v>^ that if the air turbine be so 
designeti as to five nearly the nmximom torqne available for 
one of that size when operating under normal conditions, the 
torque (!ur\'c in thai vicinity will be very nearly horizontal, 
and a slight variation in torque will bring about a large change 
in speed. The regulation of the generator is therefore likely 
to be bad, and the apparatus may show itaelf pmne to " bunt" 
This may be largely avoided, and without any aeriona loas of 
eflWieney, if the elements be arranged tn work at a amaller 
angle of incidence, so that normal conditions will corresp<md 
to a point on the negatively-aloping portion of tha tovqaa 
enrve. 

Turbines may be tested in a wind tonnd while actually driv- 
ing a generator, and the toiqoe^ throat, work and eflicieney at 
various wind and totatiooal spoeds may be aetnally deter- 
mined. The woric of this sort done thns far is scanty and 
uttsatiafnetor}-, but what there is of it seems to indieate a good 
aoeord between theoretical and actual results. 

At the beginning of this paper it was remarked that em- 
pirieal results may be cxtendod to other sitnilar ca.xt-s by the 
4&ieet application of simple fonnuhu-, and we nhall now dis- 
eUBS this method of procedure. It is evident that, for gconict- 
rically similar turbines operating at the same rotational speed, 
and at speeds of advance directly propoitioual to the diam- 
eters, the torque is proportional to the fifth power of the 
diameter, since the blade area varies as the !«juun> of .i lin<uir 
dimension, and the resul'.anl vi locity of Ihe element ai.nij; its 
path, III the square of wliirl; ihe air force is prnpnrf lonal, 
varies direolly n.s llie diaiiii'tcr. It follou.-i ihat llie iim'IuI wurk 
done is proportional to the tifth power of the diameter, and 
that the efllmanay remains unaffected. 



For tha more eaumon «aae in whiefa apasd of advaaaa la- 
maiiM -aoostant and the rotational apoad la iarane^ ynnav- 
tianal to Hie dtameter, tha torqaa liisa with the aqnafo or dia 
diametar. When neithsr spesd ehangea atiiet rioiilacify caanot 
be maintained; hut it will be found fliat the torque variea T«y 
nearly as tlia loorth power of tha ^ameler. If Buall ehaagea 
in powar ha darirad they can ba aaenred bv a modifieatioo of 
the Made widUi, to which the woric done a vary naMly p«o- 
poitionaL 

It eaa raai^ ba dsBMBltrated, 1^ differentiating the ex- 
pression for emeieney with rcspeet to r> that the efficiency of 
any givoB alanaot at a flxed angle of attack is a maximum 




Via. 7 

A = 45* — Sum A vuias vifh every section, it is 

nec«>ssary to adopt o eompromise poeilion for the point of 
l^'reate!>t cOiricncy, and this position ^ould be rOUg^Q^ coin- 
cident with the centroid of the torque grading curve, or about 
•Ti of the way out from the hub to the ti|i of the bladsb In 
the ease of the turbine, which we have been through the eont- 
putations for, A is too large for h*^\ moults, and a higher atB- 
cien«9 would have been seenred if it bad bm posaibte to ran 
at a aomewhat lower apeed (2300 r.pjn. for the vaiy heat 
results). 

The constructors of air turbines are divided into two aehoola, 
using, respectively, wood and metal. The fint metiiod calls 
for no especial eomnent, being a direet adaptation from pro- 
peller coostmction. Laininatioiis are sawed out froat thin 
sheeta of some suitable wood (usually mahagaay or walnut) 
and gined together, and the UadCB are then finished by hand 
until tfaey check pruperU with their templates. 

The nwtal anployed ^or the second daas ia some alumiunia 
alloy, different mannfacturen and fomdriaa using diffenat 
formulae. Turbines may be cast in aand meldB frmn » wooden 
pattern in the usual fssfaion. This, however, entails the serious 
disadvantage that it is almost impossible to get the Uadea idea- 
tiral and eet at (he same angle, espeeially in four- or idx-Uadad 
paftrnifi, without a prohibitive expenditure of time and the 
eraplovinctit of pnttem-mnkers of an exceptionallv high order 
ofakiii. 

A nmrc sali.sfactory method, which seems lo give uniformly 
iCoo<l resulis, is the tiiakiii^ of a wooiicii pattern for a Mingle 
blade, and as lanre a wc<l>rc <tf Ihe liub a* naturally pcrtiuns 
tlierelo. Krom thi.s pattern ar<' made as many castings as the 
turbine has blades, and the various parts, after being carefully 
(inishcil ajnl L'aired, arc siTcwed or .soldenil together. TUa 
sul>sidiary im lal pattern is made of brass or iron. 

rropeller c.i.-ilinu' is a Irakv lask at lM-.t. and Oldy the most 
expert of nu'liiers are able lo «iilidraw the paltcru and smooth 
down tlir sand 111 such a fasluon tlijit the casting; will not be 
unduly liable lo Haws, and will be a close reproduction of the 
original. 
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The Technical History of the Airplane* 

By Capt F. M. Gnen, iuF.Ae.S., A.MJ.CJL 



The history and development of mechanical flight may be 
confined almost entirely to the present crntiiry. In the last 
I'cafun- some sjci-oss hail bcvii achiev, .] in Lrliding (lig:ht, moiinl 
airplanc-s hail ht-oii imiiie and tlmvn, ami nl li'Oftt two man-car- 
ryiiif; airplai.ps had actually Iclt the i,'roiiiid, but it was not 
unlil the year inort tliat the \Vripht Bros,, having ended a paiu- 
Klaking re^enn-h in ghding t!iglit, aUDCd for thOBMlTW the 
lionur of beint: the first men to lly. 

Directly tin' sucifss of the Wright Br<is. tifiami? known, or 
rather uhpn jH'opie Iw^nin to believe that wiiat the \Vri«;ht 
Hms. i laiiin"d was actually true, the licvi lopment of Hying he- 
t iime rapid i;i the extreme. To-day one is tempted to wonder why 
it was that it had taken iium so many ct'iitiiries ol' l ivilization 
til do what ii<i\v MTiu-^ t(i most of u^ rather an oriimnr>' tliiti^. 
W f l aii riill (n iiand nothing in the nature of un itn i-iiii. .ij. 
luithiiig new in first [iriiiciples. We licar of tlitclit.'^ I'roiii Turin 
to Ixmdoii, ol' niqdaiu's llial ran"y '..m 1- ln.il ;iik measured in 
tons, wo kuuw tliat llyiiit,' is commoi; :it lu iiriits of four miles or 
more, wlir-re the air is le^* than halt i!> ii-i;al density. When 
we lii ar of these things it seems as unbelievable to us now tnat 
uir.il liltwti years ago no one had flown for half a mile carry 
ing ju~l Ins own weit^ht as it seemed utihelievable to us fifteen 
years O'jo tliar we should ever lly a' ,ilL 

The chief reason why the development ha.H been so rapid is 
undoubtedly that, until an airplane had been made to lly at 
all, exporiinentin^ or', full «calc was impossible. It reminds us 
of the advice of the dlil lady I" her unuidson, '" Don't no near 
the water until you have learned to swim." Direct ly meeliajiical 
(light was pos.sible, full-scale experiments were rarried out, 
often at the risk of the life of the experimenter, and the more 
obvious problems becomo apparent All the skill of the en- 
gineer and all Uw niioarecs of science were called in to solve 
the probleoM M they occurred, until in tlie short spMe of 
foorteen yem oar wiemtifle knowledge of MnMimtia com- 
pans very fkrorably ivith tiio world-old Hienee of nsvigatioD 
of the sea. 

It is the intention of this paper to disrii.«.s the prou'ri>^s thai 
bM been made in dvnamic flight, and to consider the chief 
£MtOn that have made this progress possible. An attempt will 
ba Bade to state in a general way the atandaid of devekoment 
aa it exists to^^ayi and to eotunder the poiriUa dbcetion of 
pragnM in tha future. 

Type* of Machine* 

The flying nuiehine is an apparatus in which an arrangement 
of surfaces is moved in such a way that the reaction of tlrn air 
provides a vertical component oif the force on the surfaCCB 
eq^ to the weight of the apparatua. An airplane, aa we know 
it, has its supporting surfaces Axed vdatlfa to itaelf and It 
driven forward by the reaction of one or more ai i ae i awa> 

Besides an airplane, two other sorts of flying maduncs have 
offered pomibilitics to the inventor. One is known as the 
Helicopter, in which the liftiitg surfaces are revolved in a 
horizontal plane. The second is called an Omithopter, and in 
this the supporting surfaces are moved in a way to miitate a 
bird flapping ita wings. Although both tbeio tyma are con- 
ceivably possible, their usefulnese and practieawlity appear 
donbtf alt ud it is only proposed in thia pAper to conaider the 
airplane as we know it. 

Airplane Performance 

At the beginning of flying, the mere fact that an airplane 
left the groun<l at all waa considered suffleient proof of its 
excellence. Nowadays we make can-ful measurements of the 
eharacteristics of each new airplane at various heights, and 
the word " pcxfomiance " is used to refer to the speed, rate 
of climbi and load carried. A good performance is one of 
the iaqMotant essentialB of nsefnlnesB of an airplane^ and we 
win now consider the f aeton that ham coaUad m to improvo 
so moeh on the eartar aarplanaa. 

Then are foor in«ui liMton that gimnm tha perfomianoe of 
an ttrptaiia. Tliagr am: 

1 The whigr onrfhoe that anpports the weight 

2 The ff'tal weight Bupporled iti flight 
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3 The rc&istauce of the airplane to forward motion 

4 The thrust available from the airscrew or airscrews 
These factors are \vry intimately r i 'ir eciwl, and each in turn 

will be considered, its eflects discus^e i, and the possibility of 
improvement ootlinod. 

Supporting Surface 

(Considering the first factor, fl;e wings, it is necessary to 
know how to express the value of any particular arrangement 
ot anttsees. The result at wliicb to aim is to obtain the 
mazimnm vertical roactioo or lift for the minimum horizontal 
reaction or drag. The term lift drag ratio is, therefore, a 
measure of the effectiveness of a plane. Another attribute is, 
however, detsirable, viz., tliat the lift per square f(x>t of plane 
sltall f>e high, so that as little surface aa poasible need l>c used 
!o! a given minimum speed of flight. 

Planes vary in curve, plan fonn, and nrrangement and uom- 
ber of surfaces. The desiij-ier will vary these factors accord- 
ing to the aort of airplane he wishes to maka 
ff'ing Section 

The Wright Bros, did not know if they would be able to fly 
at nil. They f hooRe ileejily cambered wiiitr Mictions so that 
tlie iiiaMr;iiL'ji lift could be obtained at the minimum speed. 
The lift uruiT ratio of their planes was probably about 12 to 1, 
very much better than still earlier experimenters could obtain 
with flat planes. Present-day wing sections enable us to get a 
lift drag ratio of 17 to 18, wfaila uodel tssta ham shown aa 
good a ratio as 2.1. 

This has been done at some .saerilic* of muximura lift co- 
effieient, that is to say, for a given minimum speed we need 
more surface to support a given weight than with a more 
cambered plane with a worse lift drag ratio. It would be an 
advantage if we could van,' the camber of a plane to suit the 
speed, and many attempta to do this on &n airplane in flight 
have been made. Unfortunately, apart, from increased com- 
plication, the increased weight is likely to cause greater loss 
than gain. 

Slwrtly before the war an experimental airplane was made 
at the lioyal Aircraft l-'actory, wlueh wa« fitted with wing 
flaps nearly the whole length of the plane. These flaps eould 
either be turned down for low speed, or up for liigh apead, 
or they could be used diflerentially for balancing. It waa in 
fact rather a crude way of varying camber. Although it 
aebiesed the distinction of being po.'isibly the faateat airplail^ 
of the day, it was eventually considered that the cxtn wieigllt 
and complication did not justify the device. 

From many considerations it appears that much improve- 
mant in lift drag ratio is unlikely, but when the speed of air> 
planes becomea very much greater than it is to-day, it is quita 
possible that some device for '**"B'*^g the seetion of a puna 
during flight will he found neccasazy to obtaiB a WMOMbly 
•low landing need. 

PUm Farm 

Piano are L'eiierally niade nearly rectangular in plan but 
witli the eiiiis mote ov less rnmi<ied. The ratio of span to 
cliorii IS ealled a^p' ct ratio and t'le liigher this is made the 
better will he lii. hit .Itnt,' ratio, Here aeain it is necessary to 
comproniise, a- ilie Iju-u'cr the span of the airplane the heavier 
will be the wingf, the greater llie resistance of the necessary 
bracing and the rapidity of the aiaiueiu rini,' of the whole air- 
tdane will be de<Tensed, From prai tn a! consideration, there- 
lure, liic a--|i. < r laiio of an airplane is jrerierally from 5 to 8; 
receuliy some larne air|danes have cone <onsiderably beyond 
this ficure, but it is very do.ihttul if atiytl.ing has been eaineii. 

Little is known as to the cfYei t o| usitij- planes other than 
rou},'hly re<'tai.u'iilar, hui it is tjot sen' likely that much im- 
provement will be found with planes of other shapes. 

The orl^n'ial airplane of the Writjlit Bros, was a biplane, 
consistitii,' of lw<i j. lanes separated by about the width of the 
chord. Shortly after, monoplanes, triplanes and quadniplanes 
were made arnl tlown. It is fairly cerlair, that the roost elUcicut 
plane is tlie monoplane, tor there is no possibility of inter- 
ference of the planes as there is on the multiphuie. A bi- 
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pbue, however, is probably only a little worse timu the riiuno- 
piane, while a triplane is a little worse than a biplane^ and 
eo on. Structurally, the biplane Ls very nineh CMier tO attka 
(Imn the monoplane au<l, owing to this, tbe biplane conBtraetkMi 
has beea alnxist universally adopted. Triplanes and qoadra- 
planea have not bad very mncb suecess, althoug'h it ia anita 
poMlbk tbat for veiy lar^ airplanes tbe advantaflm guned 
in eoBBtcaetioii may outweigh the diaadvantiigea of ttieir Moe- 
what lew effBetiveneaa. 

Tnm timb. to tttne asneetiaoa have also been made that 
the amount of wing nifkeca sbouM be varied. Tim again is 
a eompKcated thing to do» and with modem wing sections there 
is paedeally never any gain in reducing wing lurftoa; in 
fact, moft airplanee woula fiy faster and not aloirar by bavfaig 
more rarfeee if aneh sarfaee eonid be introduced without extra 
weight or external resistauoe. This applies partieularly to 
flying at heights. 

The total weight that is earried on an airplane is obviously 
•U-iBiportaBt, and it will, therefore, be usel'ul to see what 
ptaqteeta we have of decieaaing weight of airplanes of any 
given liypeb W* will divide the aiiptane into the following 
eomponenta: 

Uaef nl load 

Motor tmit 

Fuel, oU and tanks 

Bemalnder, being airplane pairts pmper 
Tbe object of the airplene flying at all ia» of oouM^ to wny 
a oaefnl load for a eertain dietaneb In this lead we do not 
inelndo fnd and oO* and aa the faaka vary in wrigU with the 
aauHUt that has to be carried, it la eonvenient to indode ia tho 
fnel and on tbe weight of the neceaHoy tanka and pipes. 

For the purpose of ginenl aoalyais it is assumed that tbe 
motors consume the aune anoant of petrol per b.hp. par 
hour, and tbe f!|;iirc, 0.7 lb. per hp. hour, is suflScicntly aa- 
cnrate to cover Uie weiifht of fuel, oil, tatilu, and pipes. There 
are, of course, enffines which do better than this, end many 
which do considerably worse. It is, however, a fairly la^jod 
uvorape I'or nmim-s as they are now. 

Analy/.iiiR a iiuml>er of airplanes that have been used under 
n< tii e ^rrvii o l onditions it has been found tlint, apart irom the 
iisi ful liuul. tiic motor unit, and tbe i)L'tr()l, oil uiul tanks — 
the roiiijiinder rcprcM niinij llic Mirpl.'ine proper — is very nearly 
one-third of the wliole wciglit — per cent Ix'ing rattier 
nearer. TIds «fi;:lit includes the wins; structure complete, tbe 
body complete vvilti ils tairini.'. Iloor. seal-i. controls, instru- 
tnenis, cti'., llu' tail |ilsui(', clcNiitur. rii'lilcr :iiiil fin, and the 
landing gear and tail skid. This wciuiit is on the average 
made np aa foUowa: 

rerceitliii.'!' of Ot total 
airplane |>:ni-i weight 
Per cent. Per cent. 

Wini; structure complete 41 13 

R<)dy complete 41 13 

'raU plane. cl'-vator» rudder and fln.. 6 2 

Laudin-f eear ,...!2 4 

If we take .T2 per cent as the weight of the airplane proper 
we have the balance of (>8 per cent to divide up among the 
motor unit and ils fuel and the n'icful load. \'arious ilin^rams 
were then shown depicting the combined weight per hp. of the 
motor unit with ita ftaelt oil and tanks tm various times of 

We have now only to <lecide what percentjige of ii-< lUi load 
we ahall cany^ and for what time it is to be carried, and we 
ean find at once the weight per bp. of tiie eomplete maeliine. 

Pofsihililivf of RriUiriiim nl Weight 
The woicbt* of the airplane parts have now been (inrd down 
to a (■<ii[si,ii ra'ilc extent, and, except for the use i>l !ii «rr 
nuiteriaN. pr. L'^rcss in savin'!' \vei._»ht i«. not likely to be very 
pronounciil. I'ndoubledly lui;' tri 's on «i- ^liall leani to 
make o^ually strong structures tor ics.s weiKlit, and the devel- 
opment of aluminum alloys and pressed nielal eonstniction 
may lielp to a marked extent. At the present moment wood 
is used very largely in the eonslructioti of both tlie bodies and 
wings. To a great extent this is due to war urgency, and no 
doubt air^anas tbe fntare will be made of mow durable 
materials. 

The chief particular in which it is probable tluit weicrht w ill 
be ivdueed ia in the wdgbt per hp. of the motor. Although 
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progress in this respect has l>een remarkable, it is probable tfwt 
we have not nearly reached the limit of weight in lotsntal 
eombustion motors. At the present day tbe ewnplste aotor 
nait— !.«., the motor itself, the aiiecmw, water and mdiator 
if water-cooled, exhaust P>pei^ wid so on— «ei|^ ganeraOy 
from 3 to 4 lb. per hp. Certam very motozs ham been 
made in which the weight is very Uttle more than 2 lb. per 
hp. It is quite eoneeivable that in the nest f^ motor 
nnili of 1% lb. per b]>. will be available, and in all poasibilily 
with tbe improvement in omterial will enable ns to uko motor 
nnits weighing not man than 1 lb. per hp. in tbe UOM distant 
fotme: 

With mgaid to inA eonsouption tbe best petrol motors have 
« teaks tiwiBial of emcieociy ef about 30 per cent I) may be 
tUs wiU be improved, and ban again saving of weight may 
bo effected. 

The only motive power used to-day ia supplied by internal 
combustion engines. Some «lay no doubt a lighter form of 
motive power will be developed, and it is in this respo<!t that 

the most slfullintr propress may be expeete<J. 

Re»iuance of the Airplane to Forvard Moiemmt 
The resistance of the airplane is made up of two factors. 
Tbe first is tbe resistance of the main planes. The second item 
is iMds up of the resistance of the body, tbe stnitai wives and 
lUtiaBi ox tbe wings, tbe landmg gear, tail plane^ mdder, 
and so farth. These can all be grouped togetber nnder tbe 
geneial tenn of bod|y nristaace. It is In lespiwt to tbe redno- 
tien of this vamtanee bom than anything «toe that tho modem 
day airplane owos Its soparioiity ovsr that of the original 
Wright maehine. 

The fint man who saams to have nndantood tbe importanee 
of reduction of resntaaee was the lata Edooaid Nieuport, who 
in IMO prodii ci! an airpkaa wttb a veiy list bo^ wUeb al- 
asst eompleiely enclMed Iha fStil and aaeoeaded in nmkiny a 
big improvement in apasd oo an ajiphao of eemparnHtaly 
amall power. Shiee that day all modam aixi^anaa hive bodies 
which are enclosed as eompletai|y as the reqnivements of the 
pilot's view allows. 

Delttili oj Resistance 
Tho resistance of the external parts of the airplane has now 
been fineil dow n to a considerable extent ; modern liay air- 
planes do not differ very much in this respect. Tbe various 
components of the airplane will generally be foond to havo 
tttc following proportional waistancest 

Percent. 

Body 82 

Lauding gear 16 

Tail plane, ttn, rudder and elevator 7 

Wires, atarnta, and fittings of tbe wing stractnxs. .IS 
It will he noted that by far the larger part of this wsi s t a B ia 
is nude np itf the body itself. A luge part of the body «a- 
sistanee, however, is really oasd in providing eeoliac for the 
engine, whether it is an air-eoolad or water^oolea angina. 
Whether the radiator i.s let into the body or Is estamsl lO it 
does not appear to make a gr<>at deal of ^flimnce. The body 
is also of greater resistance than it need be, as it iS neeeSBSiy 
that the pilot shall have a g<iod view and shall not be endrdy 
enclf>sed. HiHlies round in section are somewhat lower in 
resistance than the s<|uare bodice, but the difficulties of man- 
ufacture L-i IK r:<lly make their use undesirable. It is not Ukely 
that we sliiiil In' able io reduce the body re!*istanco to a very 
great extctit unl. we can use a motor w hich d<M-s not require 
external co<dii:i,-. ll is true that it wouM Ih" possible to use 
the comii'ric -urluce of tlie body or of tlie witurs ns a railiator 
and bv tln^ ni' ai s llie waste of power Would be negligible, but 

in i.pjcr lu ilo r'li- -he nuliutor becoDHs Bu impnctiGable and 

licavy piece nl MpjuiiTitUS. 

The resistaii'-i- "I ■.lie laii.liiiir i;ear is coiisiderablr atjd it is 
diliicnlt to sc how llii-^ r.iii br \i-ry onicii re<lui-cd. ll lias 
beeti -iiL-L'>'<ti'.l !iv ni;iny |.,ni,lr lli.il tl"' laii iin_' „-r.-ir could 
be stowed u« ny iri'-iii.- trie ln"iv wl.iic Iht :ui [iljuii' is in llight, 
and no doubt m tf.c l.it.itr tli'~ may be done. It i-. h.uwcver, 
verv diilicult to design a folding huiding gear without ou undue 
sae'ritice of weight or a large inereaae ia tbe eroaa section of 

the body. 

Another factor whii'h iii!l-.nnirs (lie rr--i<laiiri' of the air- 
plane to a considerable extent :-■ tin incna^cii rr-istanee of 
tlu! parts of the airplane that arr iti the -in'am of tho 
airscrew. The allowance to bo made for this is not known 
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very d«finitdy> aa in either a tiaetor or pusher airplane the 
resistance of tba body ilwlf Und» to jao rww a tbe rtiewnqr of 

the airserew. 

Thnut AvlUhU for Flight 

The thrust available from the airscrew variiis dirertly at; tbe 
horsepower of the motor, directly as the iiirscrew etlicicncy, 
atid inversely as the forward speMl of the airplane. If the 
eniriency is constant the thrust available at Uy speed will 
depend upon the horsepower of the motor, eoD8e<|ueutly the 
weight per hp. of the whole airplane ia an cx])roBsion for the 
ratio of thrust to weight of airplane. 1 Imve n-lVrred to a 
Mfieral uicthoil for obtaining tJie proportional weight per 
np. of an airplane knowing the weight per hp. of the motor, 
the number of boon of (light, and the pcrceuui)^ of uaefni 
load that has to be canied. As in pnu tiic the efttcieoey of 
tbe airacnw not wy mueh, and uh the renatanee of 
modern duy uirpluncH per lb. of weight is fairly annihuv it 
is. puiisiblf to pmlirt rather roughly (he perfoimanea of tbe 
airplane simply from the weight per hp. dgan. 

Airscreiv Efficiency 

We linVf hiiiii that airvi n u i lhoirnov dues not \arv uiucli in 
practii't'. There is, lioiveviT, a i (Ut^ii!' va de dilTcrcm i' hilwei'ii 
the hesl D'laiiuihle eflipiency and tlml ..'itaineil under rrrtiiiii 
condiiiiEiis. 

As I«<ui<'lies.tor lias sLnwn iti Ait<iiI yuaiiui/*. for nuiximiitii 
airscrew etliciciicy the |iittli iiniil he ii little irrcalcr tlitiu tin 
dinuu'tiT. ^'^lltIl first iirii K-qilcs it. is easy to see llml tln' 

dinmcliT imi-r lie a icrlain iMiiiiiinirn so iJiat rln' Ik-s I-i lin' 
slip sirt'iuii sluiil \ie siiinll. Now it is always eouvenient to liave 
an airscrew n-< >iiiall a- possible^ fto whan it ia smaller it irill be 
lighter and in tic way. 

-Vl.'Jlin, unlike the n w d a shi|i, airx rew has to work 
at bigjjtT ihnisis n tlii^ .-iiriilani' is LT'iirj'.' slnw nmi climbinir 
than wlieii i'. is '.ruini,'' at lull sjici d mi tlu' Icvi 1. ,\s a cuiisi'- 
queiice till- aii-iTcw i.l a iiiin;iiu uir|dane nearly always has 
its ninxiniiiiN I 'tii n nry wlicn its effective pitch is nt its lar,'i ~i 
- — Li'., wlii'ii it is L-'iirjir last, niid its edii-iency i* Ii>"<.->t wiieii 
the pitch IS •.tiiall. llial is, when liic niijilatic is <'l!iiilinij.t. 

Aiiiitlicr liisiidvnnliige wlieii the airplane is l innbiiig is that 
the cnj^'ine is more heavily loade<l. niiil in consetiueiice the air- 
screw ^<M~i .-li.ttrr, With eiitriiii's n,s they are, this always 
means les-» Iii>i-m |iii\vi r. We iic<'d. Ilieret'ore, either a clianjte 
speed gear or an airKcrew in whidi the angle of the blades Kan 
be changed. This will avoid a drop in linnvepower, and to a 
lesser extent the loes of effieienc^ when climbing. We also 
need, however, a propter of Taiying diameter tto that com- 
bined with a change of aninrle and a suitable engine speerl we 
should get nearly a maxiniiun ellScieney under all eimdilitnis. 

There is not much room lor improvement in airscrew el- 
Scieney working under tlie best comiitioTis, us the efliciency 
is a' high n,s S.5 per cent. When r'linibing, however, the ef- 
ficiency will Ireiiucnlly drop to less tlian f>5 per cent. 

Atteiapts at variabh> piteh or variable angle airscrews have 
luH-n made, but none seem to have reached a practicable stage. 
The di'siLTii of such a screw is quite possible, and no particular 
invention i> required to make it a success. A.s the demand 
oadoubteilly exists, variable pitch airscrews will be made soc- 
ceaafnlly, and will heeume a .standard |>nrt of tba airplane 
eqmpnent in the near fntnre in all probability. 

I'frfnrmancrf nf thr Future 

The nir|.hiiie ll.iuii li\ tl '- WrsgliL V-]"-. lia>l a -].!•. d of 
t<i :;.') tiiili-s ju i- lioir. and we iiave iti a :eu \.ar- ma.le air- 
planes tiiot Hy Iniir titm s as fast. What lln ii are llie pnisi)e4 ls 
of the future .' 

Before c'oiisideriiig this we tiiust consiiler liie ellVct of hei;.:ht 
on the speed nt which an air])lane llies. 

Very briefly the resistance of the nir|dane and the horse- 
power of tlic engine each fall oft when the density ol the air 
decrea.ses, but with engines u-s now desi'.'iied the hors4^|iower 
fall.s ("If faster than the resislani'c. 

It is now propose<l to consider what speed we are likely to 
attain ir. nn airplane of the tutiire flying at a height of ID.diHt 
feet. As it ia a hypothetical nirphine engine, we are entitled 
toaacDUM that all the iui)<r<ivemenis outlined in tbe preceediDR 
paxacnpli incorporated into it. The aasnmptious we will 
make are: 

(a) That tbe pfamea have variable camber. 
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(6) That the motor unit weighs J lbs. per lip., and will 
maintain this horsepower at all beiglils uj) tu 10,000 feel. 

(c) That the body is the hist possible shape, completely en- 
closcil with no .'\r, ri al fittings. 

id) Tliat tlie lauding gear si'.all be foldeil inside tlic body 
during flight. 

(i ) That the airscrew efficieucy shall he 85 per cent. 

(/) That the penentafe «£ wafal load earned dwn ba 16 

per cent. 

((/) That the <hiratioii <ii' the tlii:lit sluill be two liuurs. 

AsMiiining that the weight I'f tin- s(nietiire is as at present, 
the weight per li.)). of tlie conjplcte aiifdanc will be G.l lbs. 
As we are consideriiiL' a faster lurphun' than is at present made 
it may be a> well to allow a Utile nntre weight fur the airplane 
structure, ;inil wf will as-siime that the weight per hp. ia 7 Iba. 

We will LOW turn the percentage weight.- into ijouiuis by 
a.ssuniiLLr that the iiseiul load is to be hilt Ihs., which may be 
twi. |i.-u]>]e .Tiid luiTLMge .ir [uTfiaps one ujati nini mails. The 
g|-o!i> wi'iL'ht 111 the airphiiie will llierel'ore he ,'S,(J0O lbs. and 
the h.i>. 1. 1 li e m..i.ir We will imagine that the airplane 

is of H type in which there is practically no resistance due to 
the slip stream of the airscrew; also that the motor reipiires no 
extcrtnd cooling. In order to accoinmodale tbe engine and 
crew We will <<iiisider that the biggCHt cross section of the 
body is I'J square l'c<-t ap|>roxin)alely round in isection. Tito 
rcsist.nice of such a body will be about 2 lbs. to the gqoare foot 
at KiO f«>et a second fonvard — i.e., 21 lbs. in all 

The resistance of the rest of the airplane by careful design 
can he kept down to 16 Iba. at 100 ft. a seeond, eooseqnenUy 
at that speti the total resistanee other than the wings will ba 
40 Iba. 

Tbe area of the wings necessary will be govercned by the 
speed at wliich it is considered rea«ouabIe to land; taking: 60 
iniles per hour as a possible speed luid assuming that tbe pliuies 
can Ihj converted into a <li • il\ eambered swlion for landinK^ 
tbe pennis.qible loading Mi, airplane will be 15 lbs. per 
•square f'lMil. making a I'<l4d surface of 200 square feet. 

We w ill low take a spe<'<l of 356 feet a second, or 240 milea 
per hour and tind the horsepower required at a height of 
10,<i(Hj lect ('.».. where the density of the air is .74 of the 
uonital. The wing dnig may be taken a» a fifteenth of tbe 
weight as with wings of varyinf camber we shall be able to 
get a high lift dra^ ratio even at a small lift eoeffleient. The 
rcsistaneo doe to wing drag, therefon, will he 9000-^-15^ irineh 
is 200 lbs. 

As tbe airplane ia flying at 360 Cect a scecnd the body drag 
will be 3.62 times what it was at 100 teii a ■eeond, which will 
be 400 Iba. As. howenr, the air ia 26 par cent Iflsa dense ita 
reelstaoee irill be vtdaeM to 384 Ibe. 

Tbe total ing will he the mm «£ Am body drai; and tbe wing 
drag 9M lbs. in all. Taking an aimrew effieiencor of a'i per 
cent on tbe power nqoiiod for fipag it will be very nearly 
430, vUeh is just the wnnr amdlabkL 

Tbt example just taken may seem fluitastie to many people 
here to-night; it mast be remembered, liowcver, that when the 
Wright Bros, were fl>*ing at 40 m.p.h., speeds of 150 may have 
seemed to Ibem oquaUy fantastic. On the assumptions we 
have made it is reasonably certain that a speed of four miles 
per minute can be obtained, ami as ni<itors of less weight per 
h.p. become available there is no iciison why Ibis speed should 
not be exceeded. 

The i-ate of progress in increase in sjieed will depend u|ion 
the demand for speed. If war were to last it is almost certain 
that sp4-eda uf much more than 200 m.p.h. would be commun in 
qoite a fesr years from now. 

Slabililx and Cimtrol 
In the oiiLriiial Wright airplanes no attempt was niadc to 
obtain stability. The airplane was definitely unstable and re- 
qaimi considnable care on the part of the pilot to keep it in 

e<|uilibriuni. 

flu- early French airplanes were a little better in this re- 
spect, but the first airplane to prove tliat it really was stable 
— i.e^ it could fly without eontrob — was that designed ty 
Lieut. Dunne. Tins was an airplane of somewhat enrious con> 
struction and never became a success althou^ it certainly was 
staUe; on a windy day it was somewhat difReolt to persnado 

to fly on a sttaight course and ita eontxol when landing seems 
to have been cntuflleient. Lieut. Donne, however, certamly 
showed that a completely stable auplane was a possibUi^. 

About the time at which Dunne was making his experiments 
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certain Oerman dangnen elaimed that tiiey had produead a 
■table airplane. No neocd leems to eiiat of any test that 
proved thair airpliMB mn stable^ and in aajr ease thay 
tainly sofEeored Innn lank of cootroL Tba first aixplaa* of 
normal type that waa proved to be stafato wi* pzodooed aa tb« 
result of ezperinMnto eaniad oat bgr tha lata Bdwaid Bok. 
An aitplame knoim aa the R. E. 1 im nud for fha flnt ex- 
parimoits and it waa mofifled mtU tt ma made eompletely 
Btable. Tarta wow aauM oat in order to pvero that this air- 
glano really waa atabli^ and with BtA m pilot, earr>iug 
8ym m abaervBv, • iUht mm auMto ftan Fam- 
_ ta BaGrinn FUit 8t lildeb Un only euntnl need 
the nddar, and tUa, tor part of the thne at laaet* waa 
vorind Iw Colonel Qyfcae. 

Sinee that dar BMt Xii^h airphuMa have been designed 
to bo alaUa; it Mt been mnnd that for pnrpoeca of fighting 
an aiiplatte thai la aitBvndv controllable ia neoesaary, and 
it baa mcd aleo finmd ttiat if an airplane is made too stable 
the omtrolB are apt to boooma too heavy to make the airpUne 
anffieiently sensitive. In modem day airplanes intended for 
war purposes the aim of most designers is to make the machine 
jvet comfortably stable over the mncc of speeds used iii or- 
oinaiy flight, but to pro\-i(1e suflleiently large controls tliat the 
inherent stability of the airplane can be entirely overcome. 

It is often a^sked if we have stable airidanes why do wc still 
have flying acciUetilsT It would be quite possible to design 
an airplanp in such a ■•••ny Mint wliatover the pilot iliil with 
the <'oiitrok he would bi' ut.abk- to upset the c<|uilibrium of 
the airplane. Such nn airplane. h>i\vf\i?r. w<iul<l be valueless 
for fighting, aixl a.s praitii-ally ull airjilaucs nowadays are 
ttiHtlc t'lr war ijiirp<is('s there must contutw tO be an demmt 
of danger for the unskilled pilot. 

Structural Str«ngth and Sis* 

luerease in speed and the increase in controllability both 
tend to increase the stress that will be put on the H(ructun> of 
an airplane in flight. E.\perimcnts have been carried out to 
determine the increased loads that are likely to occur when 
<loing sharply banked tnms and loops. It has been found 
that the load is frequently increased to three or totu ttanea the 
normal. 

Present-day airplanes have to be very much stronger than 
before. Ifodem «lay machines that are expected to niaoeeovre 
rapidly are not considered tt)lerably safe unless the wings can 
support at lea-st six times the weiglit of tiie airplane. For- 
tunately laige airplanes for peaeeful purposes will not he re- 



quired to maoMim vevy rapidly. This fact will hare an 
umortant healing on tha poanbUinae of aeronantieeL 

In an earlier paragraph it waa stated tfaat the pvoportieinal 
weight of tite airplane piarta proper was more or nee constant. 
This applied only to machinea ck tha nsea tfaat are tiaed now ' 
— Le., op to about aiz tooa loaded weifdit Aa airplanea a>* 
made bigger, if they are dengDod OD liDttlar liiMi^ tha weight o£ 
the wiQg atmetare per aquare fbot w31 inennaa, aaamnlng 
thqr ate to ha daeigned for the eanw fhetor of taUfy. It ia 
tma that on the large airplanea now made flna inereaea of 
weight k not venr apparent becanae gieatar tMaUa ia taken 
to aeoDnnma In fln darign of tha mnn. Tha uwnMe «f 
wej^ however, ia Btaly to be Iniportant f or maehinea ot i 
bignr aiae, bat aa wa ehall ba aUa to uae a omaw h i 
feetoia of safety tha weight ot the wing atmetare will 
inereeee as rapiiily ae it woaU otherwiie ham donah Tl 
certainly is a limit of aiM to whleh it ia poaaiUa to Mid an 
airplane: what thia alia will ha tha fntm wiD ahow. li 
safe, however, to say there will ha no eeriona difflcnItieB hi 
building airplanee two or t)iree timea aa Ug aa the leigeit we 
have eooaidered. 

Coneiution 

The firet few years in the history of fljnng have been years 
of remarkable progress and wo ore perliap* likely to be self- 
satistled. We liave no logical right to tliiiik rhal nur llyitiir 
nia<-hine8 of today are more than the crudest caricatures of the 
airplanes of the future. We engineers are a little apt to be- 
come so engrossed in our imme<liate difficulties of design tlial 
we do not see further ahead than is suggested by our own 
ideas, and make predictions for the future that only follow 
along the lines of progress that we can clearly see. 

The writer has often been asked if he thinks tliat flying 
will ever become an ordinary means of travel. Uis answer IS 
that ho does not think, but that be knows it will become eo. 
Ten yc&rs ago to atteiqit lo ^ ftou piaee to place was oon- 
siderod auieide; five years ago it was an adventnre; today 
to many of oa it is a very ordinary affair. When we get an 
opportunity to nse the airplane in preference to the motor 
car, the train, and the ehip, wc travel at a miserable 100 milee 
per hour or ao in a noisy, cold and drofty construction made 
mostly of canvas, wood and glue; yet we reach our joumey'e 
end far quicker and in a happier state of mind tfaan by any 
other menus. A few years moca and wa ahall lat^fh to think 
of the airplanea of wluch we are now ao prond, wa ahall abnd' 
der at the riaha we fan, and we diall travd with oomftwt, speed 
and safety. 



Seaplane Float Gonstmction 



Third Ins, 

By Charles G. 

Curtiss Aeroplane 

.Vf' /j i'vii^lrurtion. — After the topside planking is complete 
the float i.s loit^cued I'rom the mold, lifted off, tumed com- 
plcii'ly over, anil is s. t up on a padded mold for the com- 
pletion of the step and bottom plankitif,-. The step floor is 
budt very stout, and is rabbeted to take the stern bottom 
plankings and tlie inner akin of the bow hetton planldag. 
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MacGregor 

atul V'lt'ir Corp. 

the outir skiti running to the after edtfe. or it may also be 
rahhclfd iti with the inner skin. A lii-.lklii'iul is arrfltjj.'i' I. it 
possilile, so that it will come at the st<'p, in onier to sitiffeu 
tlio lloat at this partii-ular pui't. The keel, kfflson. chine 
strUigers ami all lonun! udiiiul niciiihcrs ai<' iiiaiii- -^trongL'Sl 
about the step. 'Pile lowtr ciIlt oI' the keelson follows the 
line of the bottom plankinir to the face of the ste[i tloor. and 
then ,j"zs lip ii'.er tln' sle[< to the line or' the stern bottom 
jilankuii.'. Th>' keel ends are nolclied itito lh(> step lionr (Fig. 
21.' I. The liiinc stniiL'i'is ore carried < iinl iniionslv past the 
ste]>, and a wt-it^'e is riveted to the lower eil^e iu niake up 
the .icpdi nce-sarv for the steji. This wedge is rabbeted so 
that the side plaiikinu' earnes dnwti over the joinl. The ends 
.if the ( hine wedge ami the step hlo.'k are hnlf-dovetailcd and 
riveted. Kig. 21 slmws tlie stern filankinc carried over the 
step blnik wiMi tlie outer skin rabbeted. .\ iv..^.. member is 
screwed over the ends of the stem plaJikiuir loruimg a i lanip. 
The keelsun is eoiitin.i.iu^ with a wedee ail<led ahead of step. 
The lower edi.'e of the < rii--s bulkhead is rabbete<l intn the 
floor or 1' bbuk. I'l^-. "J'J shows the method ])reMuu«ly 
described. Y\-^. 'I.', shows the keel continuous where no keel- 
son is il<ei ), it IS pie^-^ed through a hole eat in the step bloek 
and riveted when m plnee. 

False Keel. — To prutei't the bottom planking from wear 
and tear, a false keel is fastened on outside the planking, 
nanaHy extending from abont two ftet firom the stem to tha 
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after end of the ake^r in the step float, and riffht bock to th« 

stempost in tin' sieplpss lloat (Figs. 5-6). This is fastened 
on from the outsiile so ;is to be easily removable for replace- 
ment. SoiiK-tiiiies n brass strip is screweit to the iinilfirside 
of thia lor additioual protection, as previously mentioned 
under "Kt'< ls." 

The materials used in their construction are aah, oak, elm, 
tuiusaiaj and yallvir piiw. 





Fib. 22 

Spnui Strips. — Theee stripH arc fitted along the chiiips on 
the undtTBule, so as to dellwt ihiwiiw ards the she<;'t of water 
or spray that is thrown oui I'ni i 'i'n luii'. iiii when the sea- 
plane in taxi-ing, so that the spray will uol c^utcb on the pro- 
peller or propellers. ThHf «xt«nd tnm two ftat tttm the 
stem to the step. 

The materials used for thCM MO nBulw to <Ihim mad for 
the falso keels. 

SHg.—TIm is flttad at Che bade of tte step in line with the 




Fig, 23 



keel. If is made of pine, aali, 

(•']•_'' is jirotei/ted h\ O.n: lal-i- 

ing m attached at lur.vA 

Strengthen tht- akiy, .md sti p. 



onk Or i[-jUiLij.;aiiy. Tlu' lower 
I.. S^lI^L■tIlal•H a bra.ss <-a.st- 
i-all'.'il a shoe, to ])nilirt and 
ill I hi; same time providinfj a 



itir iiiiii'tiine on the slipway, etc., 
also Illustrates a metal skeg very 



sturdy pivot lor tur:i;i 
(Pig. 24). This t-;f,-ure 

often usetl in place ol the wood one, and at the samt- time 
forming a shoe. 

Copper t'dfjingr Wherii tln! c hir.(-« an: not othi rwise pro- 
tected and un' liable to be worn .ir <liijip(Hl, ;i light cojiper 
atrip is naiU'd over the exijosed part. The nail heads are 
soblcriHl to prevent them from becoming loose. The width 
of the copper is about ^ to % in. ou each side. 

Aw Tiib«s,^TlM8e are fitted osmDr bdiiad the step» and 




Fio. 24 

extend from the deck down to the bottom planking. Their 
purpose is to admit air down to the baek of the step to 
break the suction ol" the water on the Imltorn when the sea- 
plane i.s running at planitijj speeii, and so enable the machine 
to get off the water. They are built of sheet steel or copper. 
The ends are tlanged over rinps s<-Tewed to the de<-k and bot- 
tom plankuig, and soldered. The plaukmg is reinforced with 
blocks around these boles. Packing is placed between the 
planking and the rings before they are fastened down to 
ensure watertightoess. The Tee Tube is another t>T>e which 
is used where the separate tubes cannot conveniently tit in. 
(Kg. 25). 

Dnim Plugt. — Each watertight compartanent has a draio- 
pl«S at it^t knrart point, tlimifh wBah all the water eaa 



be drained. Two types are oommonly naad la 

Fig. 26. One is unscrewed from the outnde hf 
a screwdriver. The plug is secured by a wire 

it, projecting up through with 
a loop on the upper end in- 
side, slightly larger tli.in [hr- 
dniinhole to pn venl iL iiom 
dnij)|iiiij; out. I'lie other is 
.sotnewhat !^innlar wiili the ex- 
I'cp'.ion iliat the i li.f,' H in the 
liinii ol a thumb>erew, de- 
tachftlpli' f 1-1 nil the in.sido and 
seeuri'd with » small keep 
ehuiii- I'o jMirmit the opera- 
tion ut these pliips the hand- 
holi'H luiisl Iji' removed. 

Another nuthoil of ex- 
traetiuK the water from the 
interior ot the lloat is by 
[neaii.-. of .■.j[i:;i r pipiiip, lead 

Irom the lowest jioiut of each 
comparttneiil to a dock-plate 
where the eniis of all the 
pipes pro Ki t throii^rh about 
IVA i'l. I he lower end of 
i-ach pipe i.s covered with u 
lir;iss wi-f jjaiize strainer. A 
small [lortahle pump is used 
with a idiort length of rubber 
hose which is slipped over the 
pipe ends nt the deck; or ex- 
tensions of these pipes are 
carried up to a position con- 
venient to the pilot's seat 
where eaeb compartment can 
be pumped individually wiUi 
the use of a multi-tnbe valve, 
Toteing-CUal. — There are 
eoveral metbo<l<; of towing a 
asaplane, snch as trom the 
how (owing ring (Fig. 27), 
from the deck cleat (Fig. 28) 
or from the struts. The tow- 
ing hawser in the first method 
is biila^ or tied to a U-bolt 
or ring hdted to the atenL (Fi^. 29) The aseood ttelhod b 
that most eoninooty used aa Uie Attiugs an paitiihilwrty 
adaptable to towing and aeoring. The towing hawser is 
rove through a doaed ehoek bolted to the sten and is then 
belsyed to the dsat on the bow deck, which is bolted through 
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the deck to the interior bracing. The inside bracing is con- 
nected by metal straps or steel wire-s to the chine stringers 
or side keelsons so as to distribute iIjl pull over the bottom. 
From the deck downward and forward, a strut is fixed to 
take the forward compression (Fig. r>). In the third case 
the towing hawser is shackled to an eyebolt tlirough the strut 
at the deck connection, or to a special shackle on the pin 
joint of the strut. The machine is steadied by leading the 
hawser through the closed bow chock (Fig. 30). All these 
flttings an nude apoeially stnuig and an soconly hraoed to 
ths interior of the float 
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Uandholex. — Aocoss to the interior of tlie lloat at each 
watertight compftrtmeut is obtained through hamiholes (ittcd 
to the deck. Thisc ari' intended for ucrcss to thf- interior of 
the float, so that it may ht' ventilated, c'-X!imine<l. have auv 
interior fittings replaced or repaired, and so that the interior 
druaphiBi wn be operated. Seven! ^pee of ' " ' 





Fig. 



Fig. 27 
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are illastrated in Fig 31. The first is the flat-riin screw- 
down tluKh handhole. The spcond is the cwrved-ritn handhole 
of a Himilar type. The third is the duhed-oovered hiindhole. 
Ll the two former the cOTer screws down into Jhe riiig with 
a gasket between thera for wat^rtiErbtnPss. A key is liaed to 
•crew and unscrew the cover by inserting the stubs into the 
holes in the cover. In the third handholo the cover is in 
the form of a dished plate with a hole in the center through 
which a bolt piojeeta, ettaehed at ita lower end to a tripod 
•pan with the ends ineerted under the ring and made to 
to be easUy removable. A thtimbnnt ^aam the eover ovtv 
the grommet which is inserted between it and the ring. The 
ring ia aeented to tlie deek dther by ordinatjr wood aetewa 
or by hmUm eerewn. The material of the eoven is dieet 
bran for the dished plate and east braia for the ottter linga 
and coven. 

PahOMg md FanHWkiM9.-^lho uae oi irhtta kad and red 
lead punta ia diminatcd aa maA am poiiiUo in float eon* 
■tnetion, on aeeoont of the weight added. Bef«e the bot- 
tom planning ia pnt on Ihiaily, the inside of the float and the 
inside of tlie planking Me given three eoats of vanisL The 



ouiKidf iH piven at least three roats of paint or colored 
%iiriii-h. ( ill coat heiiif; well sanded before the next one is 
api.iuil, so us to ohtain a smooth surface, and thus cut down 
lu the skin friction. The hsodbolcs an left open nntn the 
inside is thoroughly dry. 
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Theee floata are verj delieale and light in their eeostraetion; 
thefeCm, the greatest i — " *" ' — * 



enw is tafeeo in moring them aroond. 
They are eantnlly padded it asl on • endle or on blo«h% and 
if stored inside otr left ontside enoaed to flie ngn oc the 
sun, they aio eovend over with n danm sheet to wavnnt the 
wood fnn diyiag ont too auli and eBSekiiy. very ofteo 
the fsbrio eover is ton or ponatuad aesidentato, eanaing 
eonaidarabte delay in vnaixiag flia nnftdde eovniui|^ Ihsiy 
axe and have got to be handhia aa eacafaDj aa «ing paoids. 

A step shoe is shown ia He. S2 and • heel dip mme in 
Fig. 33. 



Book Review 

MninreiiT d NAVib Saooainmii Book, by Lieut J. W. 
Bmikley, U. S. N. (D. Van Moatrand Go., Parte Fines, 

New York, $1.00, 234 pp.). 

ThlK bandlKMik eonlains ollieial iiiliTiiiation on the ori.'auiza- 
fion, insipniii of ranks atul eiistnin- nol only of the t'lulid 
States Amiy and Navy, inu (lio-;.- ot .-ill -he iiiipi ■rtaiil iialiona 
of the world. It is ;iti viictively bound in olsve-drab cloth, 
printed on iienvy eo.Urij jt.ijier and profusely illustrated with 
ilfiy j>lates. both iti <oli.is and Maek-and-wliile. 

The author lii.-l lak' ^ tlie I inted States Army, and givca 
fully, but will.MiH luiiiirrs-iary detail, its orp-iinizatinii. All 
the deparliiu iil.i I'l Ihi' A.nuy are dewi'jlu il, with tlieir fuue- 
tioiis. The v.uions ranks held in the Army ;.ri r inijienited so 
coiu i^rK ,1-, to be easily understood. F.liqi. i ' ..i .1 eustuuis, 
both ollieiai and so<'iul. are treated in two c.'iapters. The 
United States Navy is cnvered in the same eoni)>r< l.eiiMve nian- 
ner, and the Mnnac Corps, the Cosst Guard, Lighthouse 
Seniee and ( oa.st and Geodetie Snrvey an tonehad npon in 

S4'parale chapters. 

The aulhiir nives ample .space to the orKUtiizalion of the 
aniiy and navy services of the more important iorei<jn coun- 
tries, and the army and navy uniforms of the rnilcd Stales, 
Great Britain. France. Geruiatty, Italy, Austria-Hongaiy, 
Japan, Russia, Belgiinu, Turkey 'and the Balkan Stales are 
fnljy dt^TiUed, witii many illustrations. 

The various war meilals ol tin: I'nited States are described, 
as are the ribbons used lor the medals and badges. The last 
of the twenty-four chapters defines guns of duKerent daaass 
and their parts. 

Tlie illustraliona in Lieut. linnkley's volume deserve spceiol 
mention. They are groupe«l in a logical manner, and by the 
Iari;e number of color plates identUleation of insigdn is mad* 
a simple matter. 

This handlxMA was prepared not only for men in the services 
but i'or everyone interested in the unifoniut, insignia and 
customs of our tiubling turee^ and a.s such shonld 
execedin^y useful and popular reference book. 



Aeronautical Patents 

IB8CBD NOYSatBEB S7. 1017 
l,247.e8S— To JTokhoa CaiMIl Jmtkma, BnflUo, V. T. Flying WMr- 

chlao. 

l.lMT.TiT Ti> >.■ ■ r. SitipN'. lIcrlsRii. S« llJirlauti, jiwlfnor t» 
OtCo Si liu!.', N.'U SI. !lc.hi!!in, S'.vll.'frliiiKl. flvitii: luaililnr-, 

1,247. MC - 'I I. i ritln'.r CuK'iif Mrii-^im. Tiir^niio. ( >iitarln. rnmda. 
• mignnr tn Cun.Hii.in .\. r.i: liiu.^. I.M,, Ti r.iiun, tlutarlo. iHi aiin. a 
twriKirntton of t.'.in.Hln, .virji!nii>' rniisir'iriii.n. 

l,S47.fHJ0 — To MiirtlD Jrlaliao. CrnnittvD, R. I. IlaDd-power pro- 
pelled ttrdnwero «pi»rtliif dlrlslbto balloon. 
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Aerial Transport and Travel* 

By Lient-C<i1. Mervyn O'Gorman, C.B., D.Sc. 



There is talk today of oinraft for transport and travel. 
The carriage of goods, mails, and people, the exploration of 
di^iicts, the conduct of photographic Burveys, the 
OOt of valuable trees in pathless forests, the spe^y 
mnveyanM of oQJcials to their administrations in distant 
clime!>— tho!it> things and Others are everywhere hopefully 
dwelt on by the imaginative among thow anngad in air work. 
It would h« grossly nnjost to say that Mldlll^tM and fancies 
dottact from the energies which these persons expend on thcir 
war datics; they rather indicate the intention of winning and 
of earrying on thereafter the life of a vinle oommmiitgr. 

In a paper before the Aeronautical Sodety, ia Jnoe thb 
year, (sea Not. 1, 1917 issue of Aviatiok ako AKROKAunciU. 
Emoibbbiiiho) I gava reasoBS to show that in the interest of 
the war we must care abont the future of transport by air- 
craft. I will recapitulate the position under A, B, and Of 
for there are three stages in the logic of the matter: — 

The Thrtti! Stages 

A. We are to have an Air Ministry and an Air Force: the 
Act sliows th.it thfv nrf not tMopornry — a token from which 
alotio «L' uii"i\ say '.liat h<- iiiti'iul 10 hasc a litchtiug Air Fleet. 

B. An air llt i i dilTi is Imm a .sou jlcct in iK-ing niueli more 
ciiiiily ixpi'iiiiililf. N'l) oiic wouhl ilnatn of ifbuildin-j the 
nrilish lligii Sca.s Kiei't six or eiglit times per year of war, 
hut an air tloet in action requires, and will continue to require, 
at least this. Thus the airplane has in this context the inter- 
esting singularity of being intermediate l>etween a cartridge 
and a battleship. It ia not quite so rapidly expendible as the 
former, but it is an expendible munition, and when we decide 
to have an air fleet we also decide, in logic, on the third cou- 
clu.sion, C. 

C. This corollary is that we will maintab an aireraft con- 
ftnwlien oit[aiuzatioa in peace that shall be competent to p««- 
duoe some six or eight air fleets per annum in war. 

At present we have such nn industry — not large rii:ii;;'li. 
perhaps, bat we have at least a live and nourishing plant u hicti 
1* beuing frnit, which ean groir, and which, be it noted, cm 
tl$o expire. A living organism enn be killcil by deprival of 
ozygon. In three uiinntcs a ninn is drowned, and 40 yearsT 
training of brain and hand ean be thus quicklv reduced to sn 
inert mass. Similarly rapid in the rate of disintegration of a 
highly organized technical product ion department like the 
Aireraft Industry if it be staned. Today war orders con- 
tinue .Tt f'Tl! flood to fill up the wastage. If they stop sud- 
denly wr s!: ;] lind withiu three months that the sliop organi- 
sations arc broken up, that all that remains to us is the husk; 
we shall realize that we could, by timely meaaun>,«, have saved 
much of our expensively purchased experience aiul oigani- 
zation, and have retained a value far greater than the mare 
buildings and plant Once the designers and workmen are 
ncattered, that whieh is ao difflcult and expensive to build up 
will be gone. Onr OMMnty for the production of aireraft 
will be aa objeet of omaioB like • booqiMt of bidn b u 
old broom. 

simile will have succeeded if it haa led a few score of 
to inqnise, " What on earth are we to do to kc^ this 
[ of pmdnetion in being witlumt keepinjr tip in i 
the war rate of expenditoHt " A part of the answer 
ontKnad in my first asBtanw; we must so utilize aircraft on 
conmwreial duty, and so nnnw it in its days of trouble, that 
it shall itself cam the best part of its keep. 

If ainraft naing ean be tnonoed to pay, aircraft making will 
«f ilitif soatiatn. Bot» in spite of the firmest belief in the 
valae tt mcUL travd, the mat institntioB of services takes 
tias. Htithair flues uonthi, aor rix months, nor a year, will 
see a arivinff OMMSatOs air licet engsMd on its rontine duties 
and issuiuK aa lOatiBS oidez* on wImb the oonstmction bosi- 
Tet a lam penod of inaction than this will 
. tba indnntry. This la tho period I ventured to oall 
flw "Idatas'' in the diaenaion on Mr. Hiolt Thomasli historic 
Isstnn last Vsy. Tb hri^ the hiatus wo must do something 
•eta. There no other altemativaL No one oKpeefcs a con- 
tiinisd nnrequite^l expeoditnce of fknm 25 to 50 mulion pounds 
pst aaaam on aerial war amterial ia psaee tiaie. On the 
edmr Imad, ae one would okjeet to our mdiin« even thii laiK<' 




amount of aireraft if it nearly eannnl itK keep by rewunera- 
live service* in any of the travel and tnuisport busines.se:-. jr 
even if we could t>e assured that, after a period of Government 
support, it would eventually ihnnr near to the standiag of a 
self-supporting industry. 

BUurie IVeeede wi s 

If we look back to the birth of the railway nti<l rhi- steamboat 
we see that for some vGars they struj.c^'letl a^aiussi public 
apathv— thoutrh tlieir potciiliality tor good and for the crea- 
tion of weallh and tnnle was ahiio-il ua great in Watt's time 
as now. This apathy, aiiioiintini: to lM)ycoll, remlered them 
unrcniuncrative for a long period, and deprived the world 
of travel, and joy and change, and fresh air, and trade 
protrr^'ss tor well nigh a generation. In the c.-we ol the road 
vi'bii lr. w lii< li \v< now call a motor-car, wo b:u] somptliiii? wars.' 
than apatliy we h.nd legislation for the alleged prot. < Hiir ot 
the public, idl liu aiil ii. kine.ai^ss — which killed the :ii h r rar 
of ls:!7 ntii! n'tanied tljr <>ar uf 1892, till France w,i;, 'a.'II 
aij(/aii Hi' Us hi the ia-<- of ilynaiuo elct'tricity we uiiiler\'.''i t 
a proress ol iirut«'<'tive iegi.slaii<m against sliock ami (ire pos- 
Hibilities, whieh threw us well iH'hind (Jenuany aii<l the I'luted 
Ktatesi. J lif t-torv of Icfja! iinpeilimenf.H to S''ieii'.i!ie aiivance 
makes one woinlrr wlu'llirr wi- are a free pi'oi.lc- that i.s, with 
fremlom to nd\aiirr'. ,ir are we only si t on i'ree«.lom to stagnatet 

The ^'n'atcst (iaiiL'er tlijit ai:vratt has to fear, after public 
apalliv, i^- !<'";-lu^i\i- inti'i ti'!-ener. It i« not that the Briti.sh 
law, i • -ni'.} uln'ii it Is paiiieky, is worse niaili.- or iiii>re 

innlitrnani iy aanuTnMcr.'.i ihati at:other. Tlie kindly iatentions 
ot lii^islnlioti iDwanls -.lie p'.ihlif are i:eiienilly as laudable a-i 
our ia«s m teehnieai luallrrs are dc! rinifotal. Yr; siu-li a com- 
munity as ours can orily live anil thrive on its teihnicians. 
We art;- jiroue to flr<nvii the puppy If.-t he shoiilil bite, instea<l 
of adopting our own utiiiiue maxim of nllowinij the law to l.i;'. 
80 that the puppy shall have one fair bite before he is muzzled. 
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We now know that it was shameful to hava waited for the 
war before building up our Department of Scientific and 
Industrial Research. No hrandi of administrative expenditure 
was known to pre-war politics whose function was to venture 
forth, or to encourage us by Press publicity, or oUicrwioe to 
a<lvLse the public to ri.sk a little incon\ euien<« during the 
pcrio<l of evolution of a difhcult art or wience. The four-mile, 
the twelve-mile, and even the twenty-mile per hour motor-car 
speed limit prove that technical legislation has hampered and 
did not encourage. Of legislation relating to aerial transport 
it may safely be said that it is a en&e reqniring the greatest 
delicacy of handling. It must he taken aa eei taiij that Qovcm- 
meiit a*s-is".iiH T do ri'it say subsiilies, for tl;r- iiii:u>:r\ m ist 
be fortheoiiur.„- uiiles.s it is doomed, but e\i_ii il t!;l.s assi:-;caiiee 
were certain there remains cause for aiixioi:.s 11ioi;^-l:t triday. 

The dansrer of Govermuonl sujjport iics :ii tin- ninditious 
whieh a ll-[i:i>r:ectivc public ia liable to inifMi-- iirtore the 
technical po.ssrrjuities are siinieicnfly known lo lorm ihii ba-sis 
for any sort of legishiti.i iMti r:i'r>nre. These conditions are 
liable to be nil the more onerous .since they could be imposed 
as of right, and regarded as a quid pro quo fi i- ;lip " atitist- 
ance." The fearful might say that great unknown risk to 
those on the ground (omne iffnotum pro magnifico) is involved 
in any program of commercial aeronautics. The braggart has 
already talked of a sky darkened by airplanes, of the cerulean 
clotted with colliding ainjraft, and the timid voter silently 
wonders how lie is to lie proteetcd from Uie debris. Luckily 
we liave the facts with wliieli to dLspel this apprehension. 
Todav we mriy safely say that £.')0,()00,000 worth of aircraft 
is yearly poureii oul from this rouritry's factories. The Isige 
inH.ioril> <<t' tins is llown to its destination, or ussd COr taitkm 
and dettu.se ul home, yet we still see the sun. 

We huvi' a full measure of tlie nuisance exaggerated by the 
more luirrieil training of fliers, and the extreme lightening of 
stru' iun inipose.l liy war conditions. Such nuisam e as (here 
is i* i.iirrly litial, and is really negligible. Now there i.s no 
pro-pi . t Vur rn.uiy a long day of any such £50,000,000 output 
on I iiminrK ial aerial transport. It is merely necessary to 
n i all :lnif our total expenditure on merchant shipping is a 
mere fraction of this to see the absurdity of apprehending and 
legislating as if we were to have yiis immenss assr.of uniaft 
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Thorc ia no sligktnt probliliOitiy of auy nuisance in execn 
of what little we soffer tod^r* even if we had, which I see 
we thaU not have, an aerial fleet of thia magnitude. 

I have indieated the naad for natraint in law-making, but 
there ia alao naad for postiva aHUial action, if the belU that 
ring in peaea are not to aonnd the knell of aerial aetivity. 
The AUmb muit, dniiiig the war, Arame a joint poUey aa to 
the tolerance of eaeh othei'a tnide and postal aircntn, and 
agree to air routes thvooghout the parts of the world irhkh 
thqr eontraL With the wn eipnaae «f onr cokaicB aad mu 
own industrial and postal itnportanee, we have nntch to offer 
to the jUHaa whieh will he a vahied equivalent for that which 
we shall obtain from them in the way of alighting righta. 
Being IB Uandf and aeoeptiq^ aa we most aeeept^ the pnpp- 
■iti«i tint fb» Bwat ajgwineain; asetkn of aerial traosptni will 
be OQtaide the eoaJhiea of Britain, we need that oar Allied 
neighbon ahall extend, not only tolemnee, but wdeome to 
onr Biaehiniis when engaged on their transport work. \Vc and 
onr ooloaias dwnld hare to be prepunMi, and, I believe, are 
piniared, to aztsod a eorreapendiog weleome to their aiimen 
at home. 

Preparing for Peace 

luUi i,uii(Jiuil uj,-ii:i uuTits, even thoujrh simple in subjei-t- 
iiuitlcr urxl iioii-cuntrovCTSiul, are always lung <lr;iwn out. 
KvKryotif who uiuicrsl amis t'jK-lory orgatiizaliim will aprn' 
that we cannot afford (o wait until after tin- war for tiicsf 
parlejinps to lie^rin. ( Iiir ncmnantical orcaiii":!!! will a^uredly 
beeonic <lisititeprnli'>l too r|iiicl<l\, I- - an p't four or five 
willintr nn'ii ixmnd a fnhle to a^,-n'i' ' i ailnul niroraft mutually, 
to re<;ist<T tln.'Sii. "o nurci- to -Ism. | 'r< liiiii:iiuv nilcw of 
the ro^d, aiiii to ayrco that Uicir 1 1 h|:.c.: uvc cruuili H-K sli()ii!<l 
initiate a IVw llln•^i ol landing-fjroui.d!^ so as lo cor.stilnti' sate 
routes, the Liirly days ol' triide tlyiiit,' lia\4 litlie more to ask 
for fniui the fon-i^^n ollti'cs ol ihr worid. 

No doiiUt in sonic lour ■■r :nt \>'ars !■! a live ,ierial transport 
orf^aia/ation work the pallry ntl\ i>v luu dii'il aii^ilsne* of our 
e-'irly jiosl-war ctTorts at. transport aii'l Iraxid will have r^rown 
up into a -iL'niti. ant rair>-ing: tritde t^r hittli-spei-d work, hirf,'-' 
quaiititii-s o!' anciatt will linve Uocri uwd ti^r comiiiiTfial 
pinyiosi-s, and it wdl In- t'oiinii uselul to nil roilm-r-. and there 
»di be experiei.ce iM.alilitit; ns < rTi'i-ti\cl\ lo mirodm-e valuable 
regulations for tlio prot'stjon of j)assfnj'ers in airrralt, anil 
the public on the i^'ronnd luiuath. At the presetit day it is 
clt-ar to all who have eys lo sci' :ha' i;o aiicipiate knowleclge 
exiiitii on whieh to fra<u« rules with discrimiuation and with- 
out grievoualy hampering tediniea] devdopmoit 

The Danger of Safety 

I can ituapiiip a legislature winning a round of applause 
t roni the inane viiltjus by driving a hard bargain with the 
wretched trader, who. in the faee of starvntioti, might accept 
any regulations, howrvi-r liamitering. :n lAihange for the 
means to live. I can imatrine the inipositi'iii of tests of 
airworthitiess, strength tosis. the uiilori'-'iiirnt i>[ hobbi'.'s sueh 
as iiiiiltipli' ensrinC'S, silcm't-i-s, s[ici>ial alif^litin^r ijears, tlie 
eurryiiii.j i 1 para<dnilrs, tire <'\tiiij,'uisii(r-i, wiri'lcss I'quipmenl 
for calling for aid, and eouiuless other things, wliicli may, no 
doubt, come in their own lime, but which woiil<l clog the 
versatility of the engineer, and for years condemn t<i unpro- 
ductivi'iii'ss tin- nascent industry ot air Iraud. Tli.- payinciit 
of an nriny of inspectors would lie |>Lit dnwr: as riicouragement 
money, and would be a charf,'e against tlie neronnutieal vote. 
A landowner would nsk for the ];nwi'r to < iipturr the flier who 
has most relu<'taiitl\ ali,i;lited on his i.'ronniL Hr' niiglu h-hW 
for a law allowing lliiii to iin])Ound llio airfdatic, on the chailCS 
ot his registered number being inauthcntir, and 90 aWHITB 
j>a\Tiii'nl of lliH damaL'es wliidi lio ui.-lios "o eiaim. 

It is iiist possible that regulations of this sort might meet 
with supjiort, as ninth as snpjmrl is al iiresent accorded to 
the 20 mile spe< d limit of the motor <'ar, They would be 
next to nrij'-ossifde to remove, though tlicy might b*> demon- 
strably li,i'ii[ii/ring the nirrrafr devi'lopmi-iit of (lie roui.try to 
an enormous extent. The intentions would be goo<l, the desire 
would he to secure that only the best aircraft were u.sod, and 
that the public suffered no iu.jury by its use. It wa.s for 
half a ccuturj' thought that the ]*ublic could suffer no injury 
liy the four-mile speed limit being impo-siNl on mechanical 
traction! LatiT it was llionglit that as a lliinile an hour 
speed limit w.is ample for a coHch-and-fonr. it nmst be an 
ample speed for a car, and so the nutomobilr irnln-lrj' passed 

to France and Oeimany, in spite o£ the fact that the firat car 
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Let us rest a.ssureii tliat aiuuuiit uL i-ivil airriMtt will 
for some years he -n nr.n-li Jess than tin- a!j.'iii:i; .it irnlitary 
aircraft now existiug, iliat liio total of damage to property 
and inconvenience to the public, which we at present know 
to be small, will be much further reduced in proportion to the 
lesser numbers, the future ie<-hnical advances, and the less 
strenuous conditions ot Uiand uvtiring imposed ou peace air* 
planaa. 

Labor 

Labor. — Amon^ the expectations based on aerial transport 
and travel arc those of emplo>-ment for individuals throughout 
the whole social 8<'ale as well as officers and men from the 
Anuy and Navy. Our producers, and therefore their employ- 
ment of labor, depend on the bodies which employ aircraft— 
viz.: (at Primarily the Air Force; (b) foreign buyers, nationa 
and colonies; and (c) companies instituted for transport and 
travel, including postal duties. All thes«- bodies need labor, 
and all are interested in continuing harmonious relations 
between those who direct the work and those who mannalljr 
carry it out 

It has been suggested that since the aircraft indnstrv ia a 
new indoatry, an exceptional opportunity ezista of intiodneing 
a totally new atraosphen of haimony nnawbittwed Iq: tlia oM 
trade quarrels. This ia moat dcairable, but ilie notnlfy of tlie 
technics of aircraft has not in fact duninatcd the old tradCB at 
all : on the l ontrary, it has developed the demand for thaae 
" trade:^nien." The Aiieraft Industiy ia not a new trade in 
the sense in which that word h used ny the worid of labor in 
the phrase " Trades Union." The Aircraft Industry indndas 
members of abuost all the engineering tradia, aa well 
important ad^tional tndca, audi aa woodworkers, earpentan, 
organ buildem, eabinat oaken, fabric workers, ete., and it ia 
necessary for that hannonious relationship to be mMSAtA 
between employer and employe, in spite of the foet that tfie 
histo^ of dl the old trade diffenneee wiU unavoidably lie also 
the hutozy of the jMnoos and corporate bodiea imported into 
the new induatiy, with this addition, that a trade enanel on the 
subject of oigan pipes or on the piece-work price of chairi^ 
tna> mean a stoppu;e of airplane work, owing to the newly 
im|>orted crafts men adding on to the oM unions. 

Again, it would 1k> unintelligent to pretend that aircraft 
making can be developed under a eotnpai't Ix'tweeti employes 
and managers which shall guanitite<> continuity of eni|)loyment 
for all the uiouuiil workers in exchange for a continuity of 
labor supply to the other. The ditTiciilty is a fundamental 
one. and periiaps Ls a worse dilli<'iilly in the .\ircraft Industry 
than in most others. It i.s thi.s. The tei-hnical developments 
of the art, the unforcs«<>ahle shortage of material, and tlie 
unavoidable changes of method and of mjiterials. tend, lei 
us .sjiy, at one time to the employment in an aircraft liutory 
of .')<! pnr rent of wood worki'rs and .30 per cent of steel 
workers, and there is no humun authority who can with sanity 
pretend to say that in some brief time these proportions will, 
or will not, be widily rhatiged. If .steel or aluminum were 
to form a greatiT jiart r,\ 'lii' .'^l nn-i iin' than (he\ do now, , 
beeiiuse of safety, or iliiii.nislifd tire risk, or what not, any 
agrt>ement wilh llie wiwiil workiTs' ui.ioM for ''oufinuity of 
their eniplo\ iia nt wouhi install them as a paid but non- 
wiirkir.j,' body nt pensioners on the industr>". Alternatively. 
British .-lin rai l , )iam]>iTi'ii by sm li ati agre-'tnent, would remain 
locked in it- old ti'i linic.il jrroovf and he di harn d from adopt- 
ing the dr\i( i'-. ami it;\ > t,l in||^ whiuil t li roughoiit the rest of 
the world wrmld be iniprovmg the imiriiine. Surelv a hope- 
less prosjiei't tor .a tcclmtcal service required tor war! 

It ( !■ ;ir, then, that the agreements between manu.al and 
brain workers uu aircraft must be part of the general agree- 
ment on which our new nullenninm ia to be baaed. 

To Save Dhappointment 

Emp}iiiimrnt of Soldicn ami Sailors. — The industry will, 
even when the most strenuous efforts have been made to save 
it by such continuance of air service orders as, are at all 
jiossible, and when such aerial transport work is started OS 
may be de<dileil on, still be cut down drastically. Hence very 
great di»ap)>ointinetit will he spared to many a good man by 
realizing thus early that there will be no expansion of employ- 
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; on ainoaft vfakh will abwib tbam irirakMl*^ bat ratfaur 
• — nifoM thrinlnige. 

fuUte Ccnhmt 

Accidents. — It is unfortunate that the chkf 
the public of England makes with aeronautics is in idltflHI 

to acrirlent!! iind rasualties. The achievementB appear, it it 
true, but it is almost imposeible to visualize tliem save periuiM 
in the case of an occasional (light of unuaaai distance, nieh 
jis tlio riieiit 3,0fl0-mile flight from Ix>ndon to Constantinople, 
or betwt CM London and Turin, and these things appear to be 
dL'Rotuicctfd items pi^ing no impression of the hundreds and 
tliouhfindfl of miles of continual flying which is taking place. 
Tht?»e show iliffhts are few, not beeause they cannot be fre- 
quently achieved, b.ii l>i'i'Aiise war dac-a not provide ^'nr show 
and reclame. Tin. pnljln- eLijii.ut by mere lecture be broiipbl 
to the pr.inl 111' \'iru- which i;-, st.iniiiiir,' wit'ri fh'iaf who have 
been t''dl\ I'.iimli.'ir w i'Ii :i:r<:i ;il t ; we are so ii;;liii.jd with its 
ntiliv ill .1 ver^jfility. ib-i we are no more discoui;te:.ni..". d by 
OCi'aaional hreakiiges than we are deflected from hinut; a tnxi 
by se<?inp a sideslip against the curb. Thow aetinilly enfjagcd 
in dciiigii, who naturally need to use every cleuiunt of uiperi- 
eiii-e wliieh aei i dents miiy liring to enable thera to perfect thair 
work, arc ouxious to study and analyze these occurrences. 



Air aoeuknts ean be divickd into finapa fdr flu pvipOM «f 
Uuir atody, and irim va proeaad w to dmda tbam ipe Ibid 
(bat by tto the lM|[Nt aatqgiMy indndaa tlMMa wU^ 
the twp foMowitig wwiiwtaiwwai (1) Tba abaanea of landiii^ 
anmiidB diatriboted in ea^ attigm to iriiiefa a flier can torn 
for ntage if bia encim anodid atop; (2) tba inezpeiieiMe of 
flina tbemadTCB, ainae the nugorily of tba experianeed have 
bean dnwn off t» tba war. If m tmam from fh9 foeovds of 
aeddanta, other than toitiooal, aB tboae whiefa eoidd bam been 
avoidad wan iiwaa oanaaa non-oabtent, tbe naidM wonild bo 
leaa aigiiiflaait in /ael, and vaatly loaa aignUleant ttan ia tbe 
imprtttkm libroad. Benmd dna it ia atiU reaaonable and 
advaalageons to snb-dinde tta oanMa of yiia nMat Of ««ai> 
denta into elaaaes, ao tbat nttanlicn riMMdd be dranni^ to titat 
wfaieh may be eliminated^ ba it in darign or in bandHng. 

Of the remainder, tbe moat importBDt ia wiiat is conanouly 
called " Pilot's error." Thia does not bmdif flmt ba ia UasM- 
worthy. In war, manoeuvres wliiob an dmnit^ fuusardaas an 
necessary; people may be surprised to hoar that to loop tbe 
loop is a useful war manoeuvre which may greatly pnsue an 
antagonist in tbe air, since the looped path takes the place of 
the expected forward movement, and therefore falsifies the aim 
of tbe adversary, or tbrowa ont all his estimate of the direction 
in wliieh to fly for purpoae of intercepting him. Another 
manimivar, known as " apiralling," or "spinning/' if con- 
trived to give the impreaii<Hi tiiat the airplane has in fact 
been thrown out of control, is one of many ruses for breaking 
oflf a fight. The learning of these mauoouvres must be achieved 
before they can Ik< used in war, and tends to swell the number 
of brokrft machine?;. Rapid diving, .such as might ba made in 
an attai 1; i n iih-rr . ;1 i n balloons, may similarly be a eause of 
accideni ..uiij .ludgiiiem is acquired in the method of flatten- 
ing" out the dive. Even to descril»e a ivr// small circle in a 
horizontal plane implies unusual stress on an airplane, if 
a<'complislied al liiL-h hi|H ei| Xone of fhe.se manoeuvers are 
called for in trader work, while, to add to the comparative 
safety of the pence airenifl, we can ajipreeiatf flic elfect of 
removing the war liomuiul lor Li^'h performance and s|>eed. 
Under fire anti pursuit safety eoiue^ ir ui lii-hln' ss and man- 
oeuvrability, as much as, or more than, ii <l»t'h iroui strength 
and solidity ; in trader worfc tbo oonditions are iaigely changed 

if not reversed. 

Rrihtr-ed Riakt 

-Ainralt travel anil truiisport therefore will, if landing- 
prounds are ]>niviili?d, not be exposed to any of the ri-sk.'; aliove 
named, and a<'cordintr!y from the \\%t of afeidenl.s whieb occur 
today we must elimir-.ale alnui^l ;dl these in an\' pnignostica- 
tion as to the future safely ol' llyin;:. Itet'ore such an audience 
I need not belabor the so called inr p, [t never did exist, 

and generally there seenis to lie little probability of any 
airplane, even when desipned on the t.ictor of strength used 
today, with the limited science of today, being broken in the 
air under the conditions of aerial travel. 

Much need not be made of the fire dangers on aircrail, for 
when the matter is regarded 'hsiiia.sMotiatoly, tlie lire risk by 
actual experience is small. Of iJic lires which have occurred 



since tbonannds tA si t p l soea bavo been tnmed ont per month, 
tbe lane najoeitgrbavoafioeawluB tbe aiiplanaha>^ <tTwV. the 
gioond and tbe potvbl nqpor from tba bnkan up lauk.s has 
mto ooutnat wifli a ««iic Now this breaking-up of a 
on the ooeMion oc ■ fbnad landing again becomes 
A nn oeauvtBee if tbo^ Bno of landing-grounds suggested 
flw aaiid notoi is provided. Host of these smashes, some 
fkietioB of lAjob have resulted in fires, have occurred by 
raaaoB of tbo flier holding up hia machine unduly long in his 
seasdi te a anitable place to aiigbt in « coantiy wben no 
proviaioa for alighting exiata. 

Of the mechanical preeanti«Nia taken to avoid fire, we know 
that already it has been poeatble to nuke • magneto udMi, 
when AUed with explosive vapor and Bormiaded bar it| givea 
rise to no i^tion of the mixtnn. Wo bavo alio MSnt that 
ttic back-finng or " popping " of an onciae into tbe indDStaon 
pipe, which throws a t ame badt, oaa be Made inttoonoas by 
drawing the air supply of the engiBO fNBi onbddo the body 
work. This, indeed, is standard praotioo today. The on of 
electrically heated clothes^ called fcnr Iqr t^tiag aft be^fata 
such aa 20,000 ft, win not bo nominally dwiraMff, snd as for 
appliances for wireless totegnnl^, wboeh will have their phiee 
<or giving trader eraft tbttr dinetinn and for oalling to the 
graond, thev will not ondor pcneo oondttiaiiB bnpooe any ridt 
of fln wbieh oannot bo einmnvoitad. Lijnnoral, ttie stand- 
ard of safety tttm Ibis point of view wiff bo ant 
enbanoad in all tnnapoit wosL ranlBsonBii, i 
people bring matdies mto • TJf.T. taitity. cannot be 
oxpnnged from tbe hanuin ne^ but this oha of ooeanaieee 
need not diseoncert us at alL In flUing np with petrol there 
ia tbo ebanoe of spillages, and no doubt but fliat oniy aaro- 
drosM abooU be oqni^Md witfa portable fire-extingdAarB of 
wri^ nudo nmUblo at filling points, and no donfat 
also bnt mat all laigo nirpianes will oany one in «n aooasBihlo 
position, nntil the proved abeenee of utilily eanaes thon to 
be valinqnisbed. 

Fog Daagen 

Tlie ■lecideiit, if it <'an he so called, of losing One'?; way in .1 
fog will be iiir le?;.s Hkclv tii re.sidt; 111 disaster, when, to (piote 
it onee n-ore, thei' • y:, s a multiplicity of laudinjir-ifnninds, 
because, on the one j^uud. no fog has liccn found to extend 
more than Ji very limited heif^ht, say. 700 yards maxinmm. and, 
on the Diiier hand, hceatise »..■ now know thai foi:s are rjuite 
lo<'al ir: iheir oc< urreM(-e at any one moment. A befogpcd flier, 
inslea.! of alighting throiit.'!i a fo^jicy patch, merely moves a 
htt!e farther on before landim:. This d'lCH not imply that 
projects for sienifyini; t« a liter who is al>ove the fog the 
correct position of his aerodrrnne hy ])ilot balloon or raised 
lights are to be di<>carded, In.t this is not the place to deal 
with that point. 

Hararhiitc3 

rarachutes are spoken of, but by many fliers are not thought 
particularly desirable. We know that at present they require 
a height of some iiOO feet to open out and affortl the safely 
which they appear to offer, and it is usually below these levels 
that the flier bworaes convinced he is to be exposed to some 
risks, say, hy the conditions of the ground together with the 
stopping of his engine which eauscn him to alight. One 
would have to be very seriously out of touch with those who 
fly daily and really know their job, if one K-onfinued in tbe 
ini]>re^.sion that numbers of Hccidents are the inevitable eOD- 
eomifanf of aerial travel, and it is sufficient to say that any 
such opinion may be diamis.scd as one which has arisen from 
the peculiar conditions of Press publielty in war and tbe 
exclusively high pressure ami high performance conditions of 
the development of aeronuutica np to today. The lack of 
oontaot of the public with tbo aeiioaa and'ancoaesful work 
whieb baa bean adiievod baa afanady been mentioned. 

Vind Tunnels 

Betearfh. It i?; possible thai someone will question tin 
need for n^eareh ami for State endowment thereof; if may be 
•inid that we an' well on and can now trust to priietiea! develop- 
iiicnl-s, since root and bninch retrenchment of expense is calle<l 
tor. Tlii- is a complete won ifiiuitur. If cheap pr^^rcss is 
wai.teii, rhe ciijt of progres.s is enormously reduced by making 
an'l testing models two feet wide instead of making stnietures 
of a 100 foot span. The ratio of cost is as £10,000 to £50. 
and it is tbe £50 scheme which I am advocating. I cannot 
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gin a list of researches, bat ask you to consider the foUumng 
(ucaniples. Wa naad the scale corrections from model parte to 
full size; tm BMd to test propulsive tnechaniama, withoot 
building them; w« must know the value of new wing Bectiona; 
of rellexed winga; of hingiBg the flapa for eontnb; wo must, 
in order to get aay airplane stable, know the uoventent of the 
center of pnaanre on the wings when the attitude of l ight 
it varied; we most atody the effeet of vibration on structural 
pufto, cte. 

We Hrc iiwarv that the great utility of aerial travel is s{jeed, 
that th*^' grtat t neiuy of speed ia head resiataDce, and we must 
be able by simple model tests to foni-ast the speed whieh will 
be attained by a given design. We must be aUa (o know, 
betiom we introduce a variation in design, the amount of 
waMmy of reaiatance which can be made by altering 
■trnetttnl putSi All thia elaaa of work ean be effected in the 
irind tttaaai, and already moat aerioua aeronantieal oooatruc- 
tioB flnaa are eqnipping diemaelTea with a wind tannd. 
PnbaUy the jgreateat value of such equipoiant is iti edm»- 
tional effect The wind tunnel has f oof^t its wny to the front, 
in afHta of nndi oppoaition, and it » ttill to M recogniMa 
thi* mini ita indinutkM aie i n teyp w ted Iqr lUlled penoaa 
pun Unden wiO be nmde^ but Itrii in no wise dctiaets from 
its utility when properly employed. 

Enginet, Air Screeiu and Other Thing* 

We are aware that the thermal efficiency of pngiius 
employed on aircraft ia as high, in apite of their small siw 
ana weight, as the efflcienoy of Dicad engines giving thousands 
of horse-iMwcT. Yet thia Jlgun ia only 30 per cmt, and by 
resf-an-h aloni! cati wt- hope to obtain an exteustuti of this 
percentage. The study ot airw-rcw offlcicncy, the etTcct upon 
it of the IkmIv, the means for making airscn-w.s KHialler than 
they nil' at pi>s«'iit, ami llieri'by Bimplifying the whole outline 
ot an au)>laije, is a matter which resean-h must tackle. The 
Misf ot ne w alloys, of new methods of totally enclosing llinr 
in -All uiiiilane. new iiu'tliods of housing the landin<.' t^'iat, s<i 
as to gel rid f)t its hcoil rcsistanfc, the protection ut iIkj lubrii? 
ot the wings I'rotn disintc^ratiun by o/.ouizatiuu duf to actaiic 
light, all liirsi' arjd i ic.mM. iii irr niattors can only Im" eco- 
nomically ami (xpiililioiHiy stuilit<l in lal«>ratories equipped 
for the |'iir|Mise. ihiy will elTect enormoii.s cconoinifs in 
aeriinaiiti( al u[ikcep, and nem resean'h nisi.-^t In- iircssi d on 
and liuancril atli-r the war. 

Hroaiily. it may he said that air trausjwn vvill not lii •. c l<ip 
-'x\>- h\ Cakiiif,' a hue of I'aotpfiiils f,'i\eti h\ research. To 
Hay thai wc want it. ilues not hy uii_\ mcaii.s I'lisiire tiial i" will 
procwd apace a.s it sliOiiM. K'escan'h nl vaiioii.s kinds is 
remunerative iii two difTcrent way!!: la; (puckly; and ihi 
eventually. Those studies which cmnlucc t<i ; h i rarcl s jiro 
dnce ta) a quick rctuni. On the other band, researches which 
affonl ( a ) are vcr>- likely indeed to be remunemtiva both 
quickly and eventually. 

If we now 8ubdi\'ide the \arioiis nsearchcs which might 
forward aeronauli<'s into two other «Jah»es— thos*' in) which 
result in sotac proprietarj' advantage to the iiiviulor. and 
those (b^ which have a trenrral elTwt on pnigres.'s, and which 
are not susceptihh <i' ii. n l' in-ivately protected — we And that 
there is every indin emeiit to I lie research worker to eon 
contrate upon the class ot miprovement which I have called 
I a I in each of the above pairs of groups, that ia to say, the 
1: ' which can both be made praprnteiy, and ymm. h 

n iniinei al ivc quickly. 

This niiisl. unles.s we .are very t'ori'si'cini; ami conraj;i'Ous. 
operate to delltHl n^scarch workci's from tiie other and 
frequently much more imp.irtant class ot study, viz., those 
which are of generiii apgdicatiou. and those which arc 
eventually of great moiic), \ aluc to the whoU of the indostiy, 
whether of eoeistrui'tiou or of transport. 

I'atent law.s stimulate advancement by providing that there 
shall be a reward, and that all and sundry shall not be able 
to pos-scKs themseJves of the fmit.s of one man's labor, and 
thereby dispossess him. Means must be devised for securine 
that the British industry', as a whole, shall not be ti tnptiil 
to exclude from its gtiuly the great groups which I ha\(- c la.Ksed 
OS (b), which arc -io frequently not prote«'iible by i>at(!its; 
and this business falls naturally to the new Department of 
Scienlillc and Industrial Research, who will, no doubt, find 
the hearty cooperation of the Society of Britiah Aircraft 
Constructors and the Aeronautical Society. It is tax flic 
public to aee that the determination toward progrcaa eiisla, 
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and then the oatcomo will tirst of all he tlie neceSBary fundi^ 
and thereafter the harvest of results and economies. 

The Air Board has formed a Civil Aerial Transport Com- 
mittee, which ia engaged in considering Uieae and most of the 
other msttera dealt with in any such diacnaaion aa thia, and if 
they r«romm«nd active ateps to be taken, let us hope that there 
will be tlrm pnUio suroort for any expenditure and aaaiatanee 
vhieh flhows proper nrtswbt, always with ttw consideisd 
nppiarai ot the new Air IGnistor. 

Air Roedt 

Roula. — One of the things wanted now is s imc :i.r(iury 
made experimentally by actual (light for the i^Lir|iusi' of 
determiiiiug the best aircraft trader and postal routes which 
may be useful and eveutualh pa\aijle. Ivoudon-I'ari.s htm 
been 8Li^r;,'ested, with e.xten.sii)n to ^larsedles, Turin, and Kgypt. 
Links between ca|)ita].s have also be<!n s|iokeii i>f, and linka 
with Inilia and .'^outh Africa, etc. Shorr runs will probably 
come first. In all short ili.stance nins tlie problem is coui- 
plicated when the existintr rail and steam tncdities comp< te. 
There is a marked advantatre for aircniil . '.itv time that 
transhipment of any kind nccurs nn tiie oidinary means of 
transit. This favors Jvon ii n i'ans arid I.roudon- Dublin, for 
example. Similarly, arid lor similar rea.-ion.'*, whereas no great 
advantage might be gained by a London (iluspow route, where 
the train travels at titty miles per hour, and the journey can 
easily be done during the lost hours of the night without the 
traveller being rouse<l from his sleeping berth, we shall lind 
that cross-country .journeys, those involving changes of train, 
waiting ai stations for connections, will be instantly eoUpeed 
in comfort and speed by aerial travel and aerial mail daliTCries. 
t)ne could suggifit CartlifT and Newcastle, or the like. 

I do not think that much is to be gained by suggeatiug routes 
at the present moment, unless we propose to permit a few 
machines to be withdrawn from war service, and then, by uaing 
u few piloLs who are for one reason or another not fit for 
war service, explore the practical possibilities of snefa tarn- 
port. I think it far better to start by carrying newspapers 
and Mten, and packets, rather than passengers at first, for 
every reaaon. Ti e -fi it •« will be unknown to the i)ilofs. their 
mperience may ,ii:i:.|s not be gi«al — the nih crti.scment 
cannot usefully be made in war time, and, genendly, it is not 
dcMnUe, save in exceptional eas*-*, to expend |>etrol for 
petwnal travel, or to expend money in ada|>ling designs to 
paaaengen' comfort. Yet if this comfort were omitted, a 
false impression of the facilities to be afforded would easily 
get sprMul abroad. 

I do not know whether certain types, who.se performance is 
below the evor-rising rcuuisilf-s for war, could be made avail- 
able, hut I should have thought that with good will ihey eould 
be managed, and if so, the experiments made in war-time 
would hdp us to start qui*^kly, on declaration of peaoe^ that 
which might eventually help to create orden— onhr a f^ it is 
tnw, but still n anmll fraction of wfaat is wasted fw Hit audn- 
tenanee of the praduetioa faetorieg. 

Future Speeds 

Speed. — I tini inclined to endorse Mr. Holi lHoma.s's view 
that, it we consider the average wind spci il :is .id miles |>cr 
hour, somclinies with us and .s<imelime8 agaiii.st, we shall need 
machines whose own nir sliced i.s lit) iidles per hour, in the 
case when there is ntiv < ompetition w ith other means of 
transport. 

On cross-country journeys far lower speeds will bo vaatly 
luster than the existing systems, and will st ones sonmumd 

at tent ion. 

.As we kiiiiw, I_'0 iiuics per hour is a very on'inin;. -pesd 
today for aircratt. and otTeis no technical liitliculties in 
alighting inde<Hl, Captain Green's interesting forecast, un- 
der certain conditions which he laid down, of an airplane 
to travel at 'J'HI miles per hour, did not ajipear to raise any 
feeling (d iloubt or hesitancy at the Aeronautical Society 
about three weeks ag<J though a sinular audience in 1911 was 
very ^eptieal about the advisabilitx of introducing, even for 
military pnipoaes. my proposed speed of 12 miles per hour. 
This gives us an idea of the changes which have gone on in 
men's minds by legitimate extrapolations fimu the SStlHlI 
achievements with which they are familiar. 

I have nearly finished, but before doing so I must once inOXS 
reiterate that the most hopeful estimate for imm>Mliate air- 
eraft transport and travel does not save the situation. Then 
must be Ouvenunental action to maintain the country's pio- 
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duetivity and dmigaiag ca|>aL-ity for luilitary and iiuval air- 
craft iu tLu Unit pla<!C, and as the mainstay of the countr}''8 
factory ori^aniKation. 

A New Arena 

In i'unclu»ion, it is <)nly half a tnith to say, with Frederick 
List, '• The sea is the high street of the earth. The sea is the 
parade ground of the nations. The sea is the arena for the 
display of strength and enterprise of all uationH.'' There is 
DOW the air. A great instrument of po.wor tending to peace 
and usefulness aud good will can \h: designnl in a week, if 
only a British, a French, an American, an Italian plenipo- 
tentiary eould be empowered to sit around a table. That 



inslrunu'nt is (he aerial way. Its regulations must not b« 
founded now upon speculations, they must be evolved later 
upon experience. 

All the Allied nations desire the satue thing, all arc agreed 
that just as iu time of peace we must pre))arc for the 
i-atastrophe of war — so iu war we must prepare our thoughts 
and plans for the cutaclviuti of peace. Ihe word is used 
advisedly, for a very sinister situution will develop in the 
world of aircraft during the hiatus which Hrst was publicly 
indicated, I think, by myself, in the discussion on Mr. Holt 
Thomas's paper before the Aeronautical Society, and which 
I»rd Cowdray himself promised to make every effort to bridge. 



The Continental Pusher Biplane 



An interesting type of pusher biplane bos ret-ently beeu 
produced by the Continental Aircraft Corp., of New York City, 
to the designs of Louis L. Kuesii iind Vincent Buranelli. 1 o 
date, the machiuc huii beeu iu the air I'or over forty hoars aud 



which dispenses with the necessity of tadviug down the wings. 
To complete the stn-am-line sliape of the body, the airscrew is 
encased into a coiiic.nl wwi. A slnriiii}: c.-unk is provideil for 
the couvcuience of the pilot, who occupieti the rctu- seat; the 




■Hal til 



The 110 Hp. Two-Seater Coktikektal Biplask 



has furnished an all-round satisfactory performance. During 
the severe cold sucll, in the latter part of December, the ma- 
chine was llown by Bert A<>osta from Central Park, L. I., to 
Amitvville, X. Y., over a triangidar course of fiO miles, which 
■was covered in 45 minutes at an average altitude of TitKUt ft. 
The thennonicter on the dashboard indicated eleven clegrces 
below zero. 

The Continental puslier biplane has a span of 36 ft., with 
no overhang, swcepback or trans%'erse dihedral. The overall 
length is 22 ft. The power is furnished by a 110 hp. Hall- 
Scott engine, model A-5, driving a three-bladed airscrew. 

The wing curve is a U. S. A. -5, and the wings have a safety 
factor of 8, the lift loading being al>out 7 lb. per sq. ft The 
l^lidiug angle of the machine is aliout 1 in 0. 

Among the notable features of the machine is the connection 
of the tail planes with the wings, which is secured by means 
of two steel booms. These are inserted in triangular steel 
frames, covered with cloth to reduce head resistance, which 
take the place of the inner rear iuterplanc .struts. The booms 
arc suitably trussMl to the upper and lower wings. The tail 
planes are of the usual fin-and-flap type, the emiH!nnage being 
non-lifting. 

The body is a well stream-lined monocoque construction, 
which embodies some interesting details, such as the mounting 
of the engine on heavy veneer panels, which an- slotted around 
the crankcase, and act as engine bearers. A suitable trap-door 
permits the removal of the engine by lowering it to the ground, 



latter is hinged so that it eon be raised when the pilot wants 

to start the engine. 

The control is of the l)ep type, with a post taking the place 
of the yoke. The mountings of the cfintrol post and the rudder 
har form a unit, with the return pulleys of the elevator wires 
being mounted on the petlestal of the rudder bar. 

The uudcn-arriage is of the two-ski<l, four-wheel type, and 
is connecleil to the boily by wean.s of six 8trcam-line<l struts. 
Ackcniuin wlu-cls, 2(» by 4 in. at the rear and 20 by 2'^ in. at 
the fmni, are mounteil on njbbcr-sprung axles. To slow down 
the spej-d of the machine after landing, tusks are provided on 
the rear end of the skids; these tusks dig up the ground upon 
nc^tivc incidence being given to the elevator llups, exerting 
thus an effectual brake fon-e. 

The nccom)>anying illustrntion shows that a great amount 
of ingeniousness, if not ingenuity, has been expended on this 
machine with a view of retlucing head resistance to a minimum. 
This objci't is particularly difticult to achieve on pushers on 
lu-count of the material para.site rmistance offered liy the tail 
outriggers. The dejiigners of the ('onlinenlal pusher claim 
that their tail Ixiom constniclion eliminates almut 80 per cent 
of the resistance generated by the old Curtiss or the Farraan 
type of outriggers, a claim which looks well acceptable in view 
of the great amount of cross bracing and trussing the said 
outriggers require. Altogether, the Continental pusher strikes 
one as a distinctly original design, and one having, on this 
account, substantial merit. 
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COiisutaption would be alwut 600 lb. per hour. li' it were 
employed upon an aerial route 1,000 miles in length at a speed 
of 50 miles per hour the total weight of petrol to be carrie<i 
wovld be 12,000 lb. or let us say 6 tons to allow a margin 
for Mtfi ty. On a journey «f this lADgth, then, the ainfaip 
roulil carry over 17 tons t/t WBOdmf QT 146 t>ni«ll£mi witii 
100 lb. of luggage each. 

Tbis gives some idea of the capacities of thaw eraft from 
the parely ntilitaiun point of Tie* of the amount of weight 
that oBo be oarried, Mit than am nuuty other rejisons for 
ebuming that ^lahipt eemiot be awiuiuuily dismiased from 
eonsideration M oeauMnial vehieles. 

Another |[raat at|ranient in fem of the eicdiip M ft pa»- 
aen(er«aR]nng vebiele rate npon it* ability to tmtia in tiK 
air even in the emnt of eonplete flnhin oc the power planl. 
It ia tmt^ of eouiM that ia aneh eiraunataiwei it will be at 
the neny of the wind and drift oat of iu eoan^ bat at the 
aame tune there win be no neoeHity to jeopardiie ^e Uvea of 
the piM Hua a iB and tte aafttgr of a valoabut eaq;o by making 
•u iBunenate deeeaDt whatornf way be the nature of the 
gmmd or m beneath. TUa appiiea partienlariy to jouineya 
at njght or in fam, lAm tte riaiB of engine f ailwe in aafplaae 
aio abnoat a aiplaum. 

To avoid the perib oonaequeut upuu eugiuo imakdownSi 
hMvier-flian-air craft will be compelled to fl^ at a height oi 
at kaat ^000 or 5,000 ft, whereas the ainhip pilot can 
eniaiV and in fbetprefen to do so, at any height from 1,000 
ft downwards. Tnis adds enomously to the comfort and 
pleasure of passengers, who can enjoy a \'iew of the iand- 
aeape as it passes almost on a level with their eyes, instead 
of seeing, as they wonid from a height, a flat <>xpanse of 
greens snd browns, with none of that detail which makes the 
eoutilrj- pleasing to the eye. 

A small non-rigid of the " S.S." type would, oiu' imaginL'S, 
make an ideal pl>'iisiirf> craft for a wealthy man. (.-osting 
probably no morv thau a small yai'lit, the owner would be 
able to take hiin.self and a friei;il. » iili .i [ii.-< liiun<- !■> Iwik alter 
the engine, on sliort pleasure <niisis dI ti. tin hours' 

duration, A juiinn'x !o I'liriN, I'lr Liislanci', cdiild !«■ iiinior 
taken witli tlio utiuo^il va-M' nx.A i iiiiiliiit, wliili' ttuTc s<^'r^iti no 
reason wliy in the luturc k I. -ninll rr.ilt shnulil liot bf 
capable of li^-iiiji miHui'il <jiit in thn ojh'u, tor u slmrt |"Tio*l 
at any rate. 

After a cfrtuiu size \a reached the non-riiji'; li-i Kri.i-. im- 
pni< IiciJilc, owing to fliflicullicn in desiiriiirii: iIh ri^.'L'iii;^ in 
such ii «iiy a.s to (lislrihiite the weif;hl8 t \f iil> r llic ctivel- 
opc, .•iTiil -.11 this ciiiiiici lidn it is ciiriou> ti> i.nlr ihc almost 
univiTSiil iii'jjUi t ot tlic s<-nii-rigid type, except ni Ilah. 

Without goinc inln •Ictails, then' are many reasons for 
thinking that the uli'.-il l\|>c oi airship f<ir a [paK-ci.j,'er- 
carrj'ing sen ire over a ~hort juuir^ex, vu\, l.ouiltin tn 

Pnri.s, will be found to be a semi-rigid, probably on the lines 
ot lite ForlaninI, with a e^Msity A some halHuOUon onbic 
feet 

flvmg (iMden). lanoaiy X. 19M 

The DevOopmrnt of flmaoM ,ltKra//.— The year of 1916 
anr the ineeptian of aeferal anudl seoating biplanes approxi- 
tmHwj in MBeral outline end dmraeteristies to the varions 
nadiinoB of thia daaa naed by the AUiea. This type formed a 
dfaetie departure fkant enafcuoHury German practioe, and waa 
mmattbtedly introdnoed to meet the eaoepttonal dsnands of 
air flirting. Those new aeoata were eogiiwd with eitiher Maf^ 
tMk, A*ga» or Bens motora of IM to 175 bpi. Wbilo eon- 
tempoeaty Oennan piaetiee waa daroted to the type with 
awept-batt wings and preaomieed dthedral, these bad straigbt 
wings of 30 ft. span and midar;,fha npp«r plane waa stag- 
gered ^forward, and they wars alaa of the siugle-ssater variety. 
The armament eunaisted cf two txftd nuMune guns, ftriag 
through tht.- ]iropelier. 

The ehief improvements made on German airplanes during 
1917 have been tbe perfecting of the small scont biplane, the 
gradnal substitution of the six-cylinder 260 hp. Herpetics for 
tbe 240 hp. eight-cylinder model, and tbe production of big, 
twin-engined tmmbers of the Uotha, A. E. G., or Friedrichs- 
hafen daas. During the latter part of 1917, a small, high- 
speed triplanc scout has also aiipcari'ii, and this may be taken 
as the German version of the liighly successful Sopwith tri- 
plane. 

Seaplane design and construction has not advanced to the 
aane md aa that of the land machine^ the easting eumplaa 



being mainly copies of pre-war British products. At least two 
examples of suoei'Hsful British seaplanes were in Germany be- 
fore the war — a Sopwith bat-lxiat and a Wight seaplane, both 
titled with 200 hp. Siilmson motors. The machines pro<luced 
intcrmittpntly since that period have all shom-n decided British 
intliience, two types being very reminiscent of the Sopwith 
hat -boat and the Avro 100 hp. Gnome seaplane. 

The average speed of German aircraft in Augtut» 1914) waa 
70 m.p.h.. the time taken for a climb of 3000 ft. varying Lxm 
.~> to 1.') niiuu. It appears from data available at that time 
that thi' fast4>gt machine was the Halberstadt " Taube," 100 hp. 
MerctVIes, with a speed of 92 m.p.h. The next best WIS fha 
D. K. W., with 120 hp. Auslro-Daiiuler eiisrine, this aeomn- 
plishing 85 m.p.h. It should he not<'<i that a ISritish madUns 
of that period easily excelled these ftgun's. Modem two-seater 
maefajnca of enemy desigu, with engines of from 225 to 260 
hp.f are credited with speeds of 100 to 120 m.p.h. and a climb 
varying from 6000 to 7000 ft. in Jl mins. The ])ursnit or scout 
ing type of machine equipped with the 175 hp. Mercedes en- 
gine has a speed of 110 to 125 m.p.h., but it should be remem- 
bcreil that ceaseless experimenting and the natural course of 
evolution i.n certain to prodneo improvements. It is impermis- 
sible to indicate the praHDt peiformance of Allied aircraft, 
but it is already mOM than eeftaitt that the arrival of the right 
time will enalde an aeeonnt of nnparalleb-d achievement to be 
leeorded. 

Flying (London), Dec. 5, 1917 

Slatn/m iliziii lull Petrol <la>i:f. t '(UiMih'rable truulili' atid 
delay ha.'i iu'i'n i'\]»Tii'iie<>(l hi nliliiininL; a ri'.,'uhir M'.|i|>ly of 
petnil gau?,<'. jinit'.;irily liuc to ll.e fact tliat airerali c<in- 
tractors depeniieii upmi importation for the finer mesii rr 
•juirc 1 for thi.« \ery important accessory <if Bomnautnai 
engines, and it wii« t'oiind that a wide \ariety of lucsli wa.s 
called tor liy difTiTent rnniiiifaelurers, allhoutrh thi v rwinired 
the mesh for similar |mrpo.K-s, and in some cases ii uas \iry 
ditTicult to iu.stiiy lii'-niuii'iii. For instance, tbe difference in 
the width of the' apeinuv h.'tween 2iii)-mcah ganaa and ISO- 
tnesli frati/e is nniy 1 Io.moh nf an iueli. 

There has been a lenilen^'V lo call for nieshos inileh finer 
tiian are jusliticd by the eouditioug. This ha« resulted in tbe 

use of ii i;aute whieb ia oneh note flcagile than ia naoaasaiy 

.■r «le-irnhle. 

To overcome this d:lli' iilly the Air Board tOOk the leading 
iiuiiiuiai'tiirers of wire-i'lotli info consultation, and the Koyal 
Aireratt Faoti>i-y experts math' rertnin cxperimont.s which 
luive ri-<iilte<l in a stiin^hirili/eil Kfra"' ''cinc- ngroeii upon. 

This will greatly facilitate manufacture, ntid will enable the 
material to be produce i in (fre.il Britain m aiteipiate quanti- 
ties to meet the demands I'mm ainTut't factories. The gause 
will be known as " Air Boanl Standard Petrol Gauze." 

Aeronnuiiet (London), Dec. 12, 1917 

An-htf, rr',>N>v Miiliterranean Sea. — In the light of future 
developments it is interesting to record that tbe Mediterranean 
in its full width has for the tin>t time been tmvecBed by an 
airship. It may be remembered that a previous crossillg 1^ 
airplane was made by Roland Garros, who on a Morane a/OttO- 
plane flew from Saint^Kapliael to the Africait coast, paiasing 
over Corsira and Sardinia, on Dee. 18, 1912. On the pres- 
ent oecasioti the airship, a French one, left Paris and ali<;hted 
at Aubagne, near ManeiUca; continuing its journey t hence 
it crossed the Mediterranean and landed safely at Algiers after 
a journey whieb occupied eleven hours. It is known that the 
French Government intends to establish a regular paseenger 
.service by airship between Paris an<l Alters after the war. 
The present flight was evidenUy mado ui order to demon* 
stisto the feasibility of the scheme, and ita sttcecss augma 
well for the future. 

Th€ AeronauiictU Journal (Londoo.>, Orl..r)ec„ 191* 

Commercial Aeronawftca. By 0. Holt Thomss. — A highly 
interBsting anticipation of the possibilities of commercial air- 
croft in relation to the transit of passengers, mails and goods. 

A Further Three Years' flying Exprrifnet. By Captain 
B. C. Uueks. — A rexicw of the development of tbe airplane 
in three yeais of warfare. 

The Traimvf) of Acronautiral Enginefm. By R. M. Walms- 
ley. D.SC, F.k.S.K. and C. K. Laranl, M.I.r K., M.I.M.E.— 
Au outline of a proposed course of instniclion for aeronautical 
engineers. 
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News of the Fortnight 



Snnreyor General of Supplir^ Appointed 

Tlie SfciTtary ot War aonomioDd on Jan. 25 the appoim- 
inent i>t Mr. E(hvui<l M. Stettinius to the post of Sun»'yor 
General of Supplies in the office of the Director of Fur- 
oluiscf?. The ialtiT nffico waj»e eroated by Oeiu-rnl Orders Ni>. 5, 
(if tlie Wur Dopiirtmciil, (lulcil Jan. 11. Col. I'nlimr K. I'n i. i 
ot the (ifticral Slnll ol tlw. Army hiini; apji-onlcii Kin iisr 
of l'urrha,sHs anii delailod as an ■■Ls^i.'^iaiil t<i tli< V'liii 1' .'t Stall. 

Ftiiir spctioti'i ha^<> han: ori;aiu/.ed m llip oltiri' .it' tin IH- 
reclor (it I'lirrluises, iiaiiu'ly; 

Sci-lioii III su]>]ilu-?i, uvnr wiiich 'SW. Sl<-ttiniii-. tin.' SufirMif 
Ceiii ral, will pn'^idc 

Tlic iiii'orniiilniti rind >tati>lical sn'tinti. ttill; I>r. Leonard 
P. Ayrcs in chnr>f,'f. 

Tile t!>'eal section, with Dr. Milu H. MaUt>i« at it^ luwd. 

Sei'tion <m organintioti aod netfaoda, witb R. R. Montjnm- 

••ly in i-liar^i', 

Tht Ihrtr iir of Pnrchnsns !io-« the following a-ssistant" i>!i 
his pi rsnria! .-"I.Tfl": W. r, Wiili-ishby ; ("ol. Georpc II. H-tc-, 
Gen. ml StaiT; Maj. Guy K< i!t. (n iienil Staff. 

Lieut. Col. Douglaa 1. McKay iias been named m ottsiatant 
to the Director of PmebiMa. 

'n>e Briti.'di .Air Coiini-il 

The Rriti.-»li .Mr CiMincil, rnllrMjiiiidly ltiio»ii as the .\ir 
Mini.str>. Hhi.Oi «as .'•n-ah'.l l.> lfi<' l-'<i.-ce .Vet. 1!I17, with 
Ihf sittiiillar.Miiis luittiral imi nt tlic MriM^li Air Si-rviccv. liny 
liriMi f^talili^ln-.l oti .hin. ■_' Ijy ( iii;< r n. ( .mhh iI. 'I'Iic .\ir 
(■(imii il .■..ii-i-.ts lit' a pn-^iiictil and ir.iii' uu-Ulbifrtl, and it> piU- 

toriH-ii ill;.-!- liic Lcrtu-ral h.-hh .>! ih.' Hi >ard of Admiralty* 

Till' t 'ouiieU is vouHtiluletl as tollows: 
Lonl Hotlu nuore, Seeretaiy nt State and Prerident of the 

Council. 

Major (it ni ral Sir II. Treudiard, K. C. B., D. S. O., Chief of 

the Air Staff. 

Bear A(hniral Maifc Kerr, G. B., B. N., Dapaty-Chiet of tha 

Air Staff. 

Coiii!niidi>iv <i.i.itr<y Paine, C B., IL V. 0^ R. K., Mastcr- 

licui-nd ol Personnel. 
Hajor Ueiural W. 8. BcBBcker, D. 8. 0., ConttoUeisOetieTal of 

l-;<^tup!uent. 

Sir \Vil!iain Weir, l)irrciur-( reoend ot Aifemft ProdnetioD in 

the Ministry of MuniUona. 
Sir John Hunter, K. B. Admbiitntor of Woriia and Bnild- 

inps. 

Unjor .1. L. Kaird. c. M. G.. D. S. O., M. P., Pariianwntary 

I ndpr-Sccn'tary of State. 
Lica'iii;nit-<ieneral Sir David Ili tidci>..n. K. ('. IJ., I). ,S. ()., 

.V.liiitional Member of Council and Vice-President. 
W. A. Koliiiivni. C. B., has hei^n appoint<'il to act tenipo- 
ranlj' as M en taiy to the Council and li. W. Mc.\na]|y to act 

Prc?»i«l«nt ForbicJs .Aircraft Exposition* 
By tht President of the United States of .Vmcni a. 

A Proci.aihtid.v 
Wlterem a slate of A^ar exists, and the military and iiavni 
fon-es of the United Statea an endangered by eueiay aireraftf 
and 

Whereas this danger will be iiicrcji-. d liy cominunieatinL; to 
the enemy the present -^tatii of airerai- iip,eiiiii>n in tin- I'nittd 
States, ami 

Whereas the holtlijig of so-railed expiuiitious ot aircraft is a 
method of eullccttnif and diattibntiog infonnatiou iupoitant 

to the cnetiiy. 

Now Iheretore T. WoodroW Wilsoti. Pn -iil. ii- .1 l!i f I'li .l 
States, by \irtiie of tile authority vested in me liy tlic' ( ..r.-li 
tulion and the laws of tin- L'iiil4il Stales, do lieveliy, f.ir tlie 
pn)tei-tion ol' s-ieli ton i s. jiMielaitn to all whom it may l onrern 
lli.'il. niider the [>ains aii.l peiiallies pfsirilied by the !aus of 
War .Hid the stalutes of the Ctiited .Slatea, throughout the 
pres. lit w.ir t.o e.xp.i-iiiou of ainTaft shall be held in tlte 
Uni1<d Stales ,.r il> p.v,-e--i..iis. 

In witness iliorent I have liereiiiito -e' mv hood tad Canscd 
the si'al of llie Cinleii Slate, to lie allive-l. 

Done in Ilie District of Columbia this Isl day of .lantiary. 
in the year of our I>ord i'Jl>i, and of the independence of the 
United Stales the 14ad. Woodrow Wttsotr. 



Fire Insuranrt? for Aircraft 

.\.s a result of an inquiry eoinlu.le.J i> ill.' National Ad- 
visory Committee for Aen.iuuilies iiiio liie subjeet of tire in- 
surance for aircnitt. it is loinnl that iiiusl uf the lire insurance 
coin)iairies are not wnlui^r ..r .•oiileiupluluig insurance for air- 
erai;. 

I liiC lari^c lire iiisut aii.'e eoiiipaiiy has announced that il is 
now |.reiiarMl to is.sue su<h iiisiir.iiiee. It a[ipe.irs. therefore, 
that (ilher compiinit's will take similar aeliiiii, and lliat before 
louu' such insuraiiei' may be « rilten generally. 

I!riel!y. the new form of policy covers air|)laiu's ar.il s>'a- 
plaii.'s a^Miiist lire ari^.iiij,' from at.y e.-iii,se while in lliLrbt or 
upon the earth, or upon aii\' lake or nver. or in or o\er the 
coastal waters of tli.' I'nKed Sla:i-s, ••xcludiii'; Alaska. I'orto 
Kieo. etc It will also eo\er tlie sliip:iieiil of aircraft upon any 
railroa.i or ic.lier eoiiveyain e within the limit.s of the policy 
a>;iiinsl buriiiiii,', sinkiiii^. derailment or collisiim of the con- 
vey a net'. 

This insiiraiici' <iimp;iiiy advises caution in creeling btiUd- 
iiijT', and to avojil the eiiuL'i ,! ion of hangars, which are usually 
remote from tire protei tioii. and sorticfimes Imilt elow- together; 
they shoidd Ik" separated b.\ jiioper dwtaii.es to the end that 
the biiniing of more than one hangar may be avoided. The 
separation of the units will also allow time for the removal of 
iiircrtttt from endangered hougara. 

Large Plant Runn with .4nla Motors 

.\ eonipl'-tc shutdown of the plant ol t'l. Djiyton Metal 
l'ro<hiets Co. and a vital los.s in the i)rodu< ti"n of tumbucklea 
and tierods for liglitiiiir planes was recently avoided by the 
foresiL'ht and ingenuity of Seiretary Hilton. 

Several lari,'e plants in Da>ton who are furnishe*! power by 
the Payion Lii;hi & Power Oo. were closed Monday, Tttesday 
and Wednesday, .laii. 14, 15 and 16, bCCnttK tho pOWer Com- 
pany was out of eoal. 

Hearing Saturday night tliat a forced sbuldown was immi- 
nent, Hilton gave orders to remove from the company's trucks 
and passenger ears all the motors that eould be spared. Se\en 
iu«it«rH were requisitioned, .'si.x were iitstallid at stratet^ic 
points in the plant, while the sevenib was held in reserve The 
work was done Sunday and Sunday night by a force of garage 
men, carpenters and plambera. Large gasolene tanks were 
sIho mounted. 

On Monday morning with belts connected to main drives 
the automobile motors, with the help of a Fairbanks & Mores 
stationary ^as engine, started to deliver the necessary power 
to keep tlie aiitoinatie machines going nt full speed, and no loss 
in pr. iili;. l Mil resulted during the three <lays. 

To mil the plating department a iKdeo-Mght engine was 
installed and run from several units of Deho-Ivight batteries. 

I he automobile motors ussd were two Paekarda, two old 
Spee<1wells, one S-eylinder Detroltcr and an Apperson. The 
<dd .\pperson wtiii to pieces one evening at live, hot at six 
o'clock wiLs replacKl by the reBer\'e motor. 

Tweiity-Avc oil lieat'em were also purcbaaed as a prspared- 
ae^fi measure. All the extra equipment will be held in reserve 
until (he fuel situation becomes normal. 

N. F. C. to Be Increased 

.\ bill has Ik-cii siibiii it ti il lo be iiitrodiiei' ! in Congress by 
Seiretary <it' tin Ntny Daniels in regard to a lemporary in- 
crca-^e in I lie Naval Klxini: Corps. The bill (II. D. 847), 
which was referred to the C.itiitnilTi-e on Naval AtTairs, asks 
tliaf the authorized numliev ot ehli>teii nici nt' the Flying 
Corps be teniporanly i ieiea-i<l iiom to 1U,00U. 

I.oiig RalloKii Fligllt 

.\ I..1II111111 e:;rr>iiig li\e army men from Omaha, Neb., landed 
at ."^artcll, Minn., makin'.'. it was deidared on ,Ian. 3, a new 

army iieoid t<.r lime ainl ilistailee. 

The balloon l. fi I'oti Omalia at midnight, Jan. 2, and landed 
ot QJ5 o loik tilt next day, approximately 550 nUles away. 
Lieutetuinl .Mi-Kiuley wa- in eliaiv'c. 

.Ap()oiiilivl til .liiint Board 
I.ieiir. Col. 'I'liiiriiKit II I '.ill .-. Sii,Muil Corps, Iiils be«'n ap- 
potiiteil a member uf the .loint Anny and Na\'y TecbniciAl 
Airrraft Bo9f<d, Maj, Harold S. Martin, Sigiud Coipt. 

<■ i.^icjiii.<iod by Goo 
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Death of Edward M. Hagar 
Edirard McKim Ungar, prominent in busini-iss circira in 
New York and Chicago, aixl for noiac time prwiident of the 
Wright-Martin Aircraft Corp., diwl of pneumonia at his 
home, 690 Park avenue, New York City, on Friday, .Ian. 18. 
Mr. Hagar was bom in Salem, Mass., on June 21," 1873. In 




Kdw.\ri» .M. II.\o.Mt 

I'htiin by \otman 

1893, when not yet twenty years old, and the youngest nieiuber 
of his elasH, he wn.s graduntetl from the Massat-husett.s Institute 
of Technology. At the age of twenty-one he ri'ceiveil his post- 
graduate degree of doctor of pliilu!w>phy fidiii Coniell Uni- 
versity. 



Mr. Hagar's first bnsiness experience was with a traction 
company in Chicago. Later ho organized and conducted tlie 
business of Edward M. Hagar & Co., Chicago, which acted as 
sales representative for machinery manufacturers. A few 
years later he r«signe<l in onler to accept the managership of 
the cement department of Illinois Steel Co., Chicago. His rise 
was rapid, and when this company was absorbed by tlie United 
States Steel Corporation, Mr. Ilagar was made manager of 
the Universal Portland Cement Co., the largest shippers of 
cement in the world. 

He continued in the cement business until 1914, when the 
outbreak of the war impressed him with the tremendous pos- 
sibilities of the airplane. In March, 1916, he was elected presi- 
dent of the Wright-Martin Aircraift Corporation, which was 
inrori»orate<l under the laws of New York, with a capital of 
niort' than ^5.DU0,00U. This company was a consolidation of 
the Wright Aeroplane Company, the Glenn L. Martin Aero- 
plane Company, the Simplex Automobile Company, the Qen- 
end Aeronautic Company, and the Empire Foundry Company. 

In May, 1917, Mr. Hagar resigned to become president of 
the American Intcniatioual Steel Corporation, a subsidiary of 
the American lutenialional Corporation, which has ofHces at 
120 Broadway, New York City; he was identified with this 
roiH-ern at the time of his de^lh. 

Mr. Ilagar was a member of many clubs, including the Chi- 
cago, Union League, University, Onweusia, Chicago and New 
York Yacht Clubs, Recess, Riding, Engineers' Club of New 
York, and the Twrhnology Club of New York, of which he was 
vice-president. lie is survived by his widow. 

Bragg Wins Curties Trophy 
The Contest Committee of the Aero Club of America has 
awarded the Curtiss ^Marine Flying Trophy for 1917 to Caleb 
S. Uragg. Before ho entered the competition he had promised, 
in rase he won, to give the .f 1,000 in prize money to American 
aviators. 

Mr. Bragg was asked by the Liberty Loan Committee of 
New York City to tly to Troy and distribute Liberty Loan 
literature on the way. The trip was made on Oct. 26, 1917, 
with Philip Beyer as passenger, from Port Washington, L. I. 
The machine n.scd whs a Wright-Martin seaplane. 

The Curtiss trophy is valued at .i!5,000, and with it goes 
•fo.OOO, to be divided equally into five annual prizes. It was 
llrst won in 1915 by Major Oscar A. Brindley, Hying between 
Sun Diego and San .Juan, l.'alii'oruia. In 1916 the trophy was 
won by V'ictor C'arlstrom over a counic from Newport News to 
Fisherman's Point, Va. 

SoreiiMMi With Curtiss 
Clarence Sorenson, formerly of La Crosse, Wis., on Jan. 1 
liecainc assistant g«'neral superintendent of the Curtiss Aero- 
platie Co.'s new factory, acconling to an announcement. Mr. 
.'>()rens(m will have under him fifteen superintendents, 



Accessory Manufacturers Meet at Dayton 



Business men do not usuully e\|H-i-i to be entertained indi- 
vidually or in a IkkIv by lai ve i-oinpnines whose busiiic^-<> iliey 
arc soliriiing. Nor do iliey expe«'t t«> be taken tliruui;li a lar«e 
airplane plant and shown all the vital maniilacturin'.; proc- 
esses. They are rather more uccuMtoiiied to liHikiag at the in- 
side from witlxiut lluni the icvcryc. However, nbunt seventy 
airplane accessory iniinut'acturers had this novel ex|>erience 
recently. 

The Dayton Wright .■\iri)lane Co. gave a dinner on .Ian. 18 
at the Dayton City Club to airplane ac4<>sory nianut'aelurers 
of contiguous territory. (Itlieers ot the company also gave 
practically the whole <liiy to cnlert.niiiiiig their guest!*, wluKe 
welfare was liM>ke<l after down lo the details of niilroail and 
Pullninn tickets, Ixitel arrommodn'ioli!< and nutomobihs for 
the twelve mile riile to the airplane factories, hangars and 
back lo town. 

One manufacturer, who at Hrsf had not grasped the under- 
lying idea <>t the alTair. said: " While I am curious. I am not 
quite gold on this. Here we are. a big bunch of outsiders 
invading a busy plant, workintr oil tiie uiokI viinl feature of 
our war plans, wasting the time of olllcials and employees, 
and, in a good many ca.ses, wasting our own time. 

After the trip through the plants, dinner and speeches, this 
game individual expressed hin new religion to a representative 



of Avi.\TioN AMD AEKONAUTirAL Enuikcerinq fcncutly and 
with no suggestion of otiier stimulation than the spirit of the 
meeting (in deference to visiting uniforms, il was a tcinper- 
ancf alTair). Said the convert: "1 want to tell you, I have 
gotten something out of today. I have gotten this: I appreci- 
ate better the fundamental difliculties of airplane production. 
Alter listening to talks by (^aptain liannay. K. F. C., Mr. 
Talbot, Major Vincent ond Mr. Kettering, I have a pn»tty 
gooii mental picture of the whole proposition ; on the physical 
side, actual inspection of a complete<l fighting nmchinc and 
its iminufaeturing procc««es. and on the other, the man's part 
I mu.'.t play as a manufacturer of an es.sen(ial wces.'iory; 
turning it out from the best materials, through the most exact 
workmanship, and just one jump ahead of ' faster than hell.' 

" I know now where to go for information, and I know that 
I will get it if I go there. 

" I know that it is up to me not to lay back and holler if a 
chance in design is suddenly sprung on me, or if there is only 
one blueprint for n job that requires twenty. I know that the 
war is changing daily, that airplanes arc still in a state of 
evolution, and that I can personally S4>e to make a tracuig and 
additional prints if they arc needed. 

" I appreciate that there will be no alibi for slow production 
in this war. We will cither have to make good on American 
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_ methods or admit that Fritz is a b«tter m&u. 
Nor em we pass the buck to the offieen of the Aviation Sec- 
tion. The very immenmty of the job of otgu^Mttiim, or build- 
iag np pntdnation from nothing^ of gettiiif • pomEnd migaut, 
I BOW Me is tiio nuua caoM fvr wm nMakM and dafa^t as 
have ocoumd. 

" The icnmkaUa thing it that ma. nfmization which ha.s 
had to expand 1000 per eent aiiiea ws got into the war has 
made good to sueh a «nditaUe extent. 

" In other wovd^ I ma foing hadt to my with a fresh 
leaerre of th»t AuMriean eomaemial pep vhMh ought to worit 
just a« sncceaafiilly in putting over thia wur job a* it haa in 
ouilding^ up tlie indnatmel of my atate." 
To the visitiDg mannfactoivn nnaoqaainted with Dayton 

Dayton Wright eompany and 



the liospitalilj of the . , 

the many eourleaies extended eane as » lemallon. Tb^ fdt 
that new vitality had been given to the mneb-abnaed tenne* 
"eooperation and coordination.'' Tbqy Mt Dayton with defi- 
nite kmovledge of jnat buw to waam tfaoae tema into a 
woridng day loranila. 

Major J. Q. Vineenfs talk at the dinner dealt with the 
development of airplaup ndnes and the iieceasity of tbie 
OOOntiy pnulncitigr a liigh powered engine which could be 
turned out in grcni quantities by American machine methods. 
He laid at rest i)ersLstent rumors as to tlie failure of the Lib- 
erty engine. Aviatiox and Aehoxaltk al Engineerino is 
in a position to emphasize and eon linn tlie si)l«idid perfomi- 
anee rt-cords of Iliis engine, arid the fa<'t tliat a steadily mount- 
ing number of pomplele enjrines arc beiiis; turned out each 
week. The ceniiorship does not permit of details bcinc: pub- 
lished of the first successful combined reconnaissance, combat 
and day bomliiu'j- machine which is now iri |iiiiiiiii li<in. 

Major VitK i nl luld in dolail just how Ihc l.ihi riy job hjid 
been iirrr.mpli>licil. He fold modestly, thim;:h < <iin iMciii<;l y. 
of III:- \cry uiipnrtimt part in this work, lie tif.Ttcil -Jic entire 
nintter ri.s lui ct-.trincerintr and manufacturinp i.toldcm rliat had 
to iio fttilvcil, and siilvcd quicklx'. In plnin. iiu'itialc lauL'-uao'e 
he told the t^'clmioal st<iry and )ii>\v. tlinniLrli >;ilcniiiil roupci- 
atioti, linrd coiilimiuiis •wdrk, and -.^iiinl hir-k. mh-i-cas had been 
acluc\cii. lie told, in aiinllicr way. Tin- sturv wlncli, several 
months ago, was lirsl told in exultant an<l ovcniiawn wntcnrps, 
with the result that l!i< =cp|)liis, L'rown sLij^piciou^ of <itiiciiil 
publicity, ronwiincd nncnti' im cil. B-.it none ol llic amliciicf 
who heard Mii jitr Viiir cnt's Inlk. « tio h.-ul seen the big Twelve 
in a fiirhting inai lune, and who :iad talked to nviators and 
me<>hanicians, iTinanied uni i>i:\ iiucd. 

('. F. Kctterinc;, vice president of the nayton Wright com- 
pany, visualized liir midictiie the practicBl rei]uir>Miieiits 
for n K^icees^ful aji'idanu, how ifir llirliiit:;,' ninchinc whirli Ins 
compaMv »fis building had Iwen ;i rom I'orei'.'ii dcsi^^ns 

for llie Liberty cnsrine fuid lo .Viucncan <|.jantity produclion 
melhodii. and the necessily for the accessory |)coplc to realize 
the vital ]>nit they must plnv. Kettcrint; lin.« a f;ift tor pre- 
sentine thing's forcefully, crisply and humorously. 11c knew 
his >(d>.ieet and his talk made a luting impression, as it ranie 
from a man who ia reapeeted lint for hia ability as a pvodue- 

tioii «'ii);in<-ei-. 

The contiflenre inspinyl by knowledge on the aviator's pnri 
of the pood workmanship and materials in his plane was the 
subject of n talk by Captain Hannoy, R. F. C Ho added the 
weiplit of his expert opinion to tlie effectiveness of the 
Liberty engine and the excellent performance of the Combat 
maeliine, the first of which are being now produoedi and which 
will later, he hoped, form a large part of our aerial effectives 
at the front. Captain Hannay's attitude was one of polite 
eraduHty as to what we were to do in tlie future, but he aalnd 
very camegUy that we do something quickly. 

Onille Wright was cxjun-icd, hut WBS unalde to attend, as 
the old injury lo his leg was again givil^f trouble. The pur- 
poses of the gathering were explained 1^ H. E. Talbot, Jr., 
president of the Da> ton-Wright company, who also acted as 
toBstmaster in introducing the apealcen. 

Thfise who alicnded follow: 

At speakers' table were seated: H. E. Talbott, Jr., Presi- 
dent, The Dayt/)n Wright Airplane Co.; Captain Hnnnay, 
Roval Flying Corps; C. F. Kettering, Cooaulting Engineer, 
The Dayton Wright Airplane Co.; Ma^w Vineent, U. 8. Signal 
Corps; Frederiek Patterson, Vioo-Pnaadrnt Tbe National Cash 
Itegiator C^; H. U. EatabvMkt Pnridflot 11m Bamv 
Car Co.; O. IL WOHaau, AaaBtant to Pzcsident The Dwrton 
Wright Airptana Co.; A. B. HOton, Dayton Metal Proaaets 



Co.; Thomas P. Oaddis, Secretary, The Dayton Wright Air- 
plane Co. ; R. O. Gill, Factory Mannar, The Dayton Wn^ 
Airpl&no Co.; J. M. Schoonmaker, Jr.; Quef Bnginear, The 
Dayton Wright Airplane Co. 

The following guests were in attendance: J. C. Widmau, 
J. C. Widman Co., Detroit, Mich.; Cbas. Widman, J. C. Wid- 
nian Co., Detroit, Mich. ; J. N. Roberts, J. N. Roberts Co., New 
Albany, Ind.; A. D. Wilt, Jr., Schweppe ft Wilt Mfg. Co., Do- 
troit, Slieh.: J. B. Clare, Schweppe « Wilt Mfg. Co., Detroit, 
Miefa.; P. A. Cliapinan. Tpailantt Seed Fumitnre Co.. Ionia» 
Midi.; F. R. Ea^caficM, KnraMr H^. Co., Niles, Mieh.; Ux. 
Pnaton, Goodyear Tire * Rubber Co., Akron, Ohio; Hir. 
Buaaon, Ooodjaar Tire ft Rubber Co., Akron, Ohio; Onnwold 
Wilaon, Qensral Robber Oooda Ooi, Glsmknd, Ohio; L. H. 
WallM^ General Rubheir Goods Co., ClB?dan4 Ohio: A, J. 
Jupp, 11m Lunkcobeimer Cou, Cindnpatij (Hnoj M. Lb Mitehfltl, 
The Robt Mitdieil Fumitura Co,, ClnoinMti, OUo% 

J. A. Aull, The LnnlmdMfaBar Cou, (SnoiaBatyndo ; L. E. 
Bauer, Dax tou, Ohio; G. L. Wen^ Wert Wood WMfcin^ Co., 
Chicago, DL; W. L. Batt, Heas Bright FUladetphia, 
Pa.; W. F. Palmer, National Screw ft Tack Co., Cleveland, 
Ohio; B. P. Troxell, W. H. Hoover Co., New Berlin, Ohio; 
C. W. Dickinson, General Fireproofing Co., Youngstown, Ohio ; 
Mr. Ahlbrandt, American Rolling Mills, Middletown, Ohio; 
Mr. Duggan, Aluminum Co. of America, Cleveland, Ohio; 
,1. Lloy<i, l'hillii)s Sheet & Tin Plate Co., Mcrton. W. Va.; 
W. I*. Taylor, Lewis Spring & Axle ('o., C'helsea, Mich.; A. N. 
Wil. o\, riayton Wire Wheel Co., Dayton, Ohio; R. E. Clingan, 
Hess Blight Mfg. Co.. Philadelphia," Pa.; W. H. Brewer, Kel- 
Switcidward & Supply Co., Chicago, III.; II. W. Adams, 
.Jr.. Seovili Mfg. Co.. Wnterbury, Conn.; I. J. Mandel, Xa- 
tioiial ]AHk Co., Hockt'urd, III.: 

Geo. N'cwlmld, AVIAIION' .\Sl> .VKRONAIH'K'A!. E.VlilSF.KKIXG, 

New York; J. M. Howcit, Tlrighlnian Mfg. Co., Columbus, 
Ohio; .1. T. .Vnnas. We^stern Automatic Machine Screw Co., 
Elyria, Ohio: H. Oldlicid, Western .\utoniatic Machine Screw- 
Co.. I'.lyria, Ohio; J. T. Bowlus, HkIkIpv Trimmer Co., Spring- 
i;.ld ni.i,,: Mr Williams, Ridgley Trimmer Co., Spriustield. 
Ohio; ^'. C. Knontz, Union City Body Co., Union City, IniL; 
C. C. Attleaputger, Sedan Body Co., Union City, Ind.; Mr. 
Cheyney. Aluminum Co. of America, Cleveland, Ohio; Mr. 
Varncy, Aluminum Co. of America, Pittsburg, Pa.; J. C. 
Turner, .1. C. Turner Novt'ltv Co., Uayton, Ohio; Bruce Ott, 
Maxwell Motor Co., Dayton, Ohio ; J. C. Pcil, Majcwell Motor 
Co, Uayton, Ohio; H. I?. Dutch. Troy Miir. Co., Troy, Ohio; 
' I . ('ross, Troy Mlp. Co., Troy, (.)hio : K. J,'. Hd.il. (iIiIh- 
.MiKtutic & stamping Co., Cleveland, Ohio; Mr. Droscbe, 
Turner Novelty Co., Dayton, Ohio; Wn. Kcm, Turner Novdtgr 
Co., Dayton, (Jhio. 

F. W. Kgger.s, Kggcrs Veneer Seating Co., Two Rivers, 
Wis.; (J. S. Hamilton, Hamilton Mfi^. Co.. Two Rivers, Wia.; 
A. J. ClampitI, Hamilton Mfg. Co, Two Rivers, Wis.; R. R. 
Newell, J. A. Roebling Sons Co., Cleveland, Ohio; Carl Loy, 
Columbia Steel Shafting Co., Pittsburp, I'a. ; K. J. Ickes, Co^ 
luuibia Steel Shafting Co., Pittsburg, Pa.; U. O. Camell, Na- 
tional Cash Register (^o., Dayton, Ohio; M. E. Sen-ice. 
Natiimal Cash Register Co., Dayton, Ohio; .J. H. Frankmer, 
National Cash Register Co., Dayton Ohio; F. .\. MeOe*--, Bald- 
win (l"o., Cincinnati. Ohio; Mr, Hinckley, Packard Agency, 
Dayton, Ohio; W. F. Thoms, Indiana l>amp Co., Connersville, 
Ind.; Frank .Vusti-^l, Indiana I.Jimp Co., Connersville, Ind.; 
K. A. Dnmell, Kcyh-ss Lock Co., Tndinnapolis, Ind.; Fred 
Qennett, Star rian<i < o., Rielnnond. Inil.; Harry (iennetf. Star 
Piano Co., IinMiiM-n;, . .Mi. J' rost, Superior Steel Corp., 
Pittsbiip^', I'a.; \V. 11. Kolder, .1. .\. Fay & Egan Co., Cm- 
.•iiiiiati. Ohio; Captain Newman, C S. Signal Corj'S' Houston 
Ixiwe, Lowe Brae. Co., Dayton, Ohio ; B. L. Lots, Lowe Braa. 
Co., Dayton, Ohio; J. M. Oruam, Lowe Bros. Co., Dayton, 
Ohio. 

The following, connoeled with The Dayton Wright Airphuw 
Co., were also present at the hanqnct and acled an guides dur- 
ing the tiiur ot insp«'ciion : C. .1. Sherer, H. A. Fitzjolm, R. 11. 
Turner, H. K. Hamilton. C. IT. G.>>i^cr, O. F. Schmidt, H. S. 
Mathers, H. P. Wardwell. 1 . A. Fonl. J. L. Primmer, A. P. 
Smith, K. Darrow, L. C. Lnneke, H. F. Wy^t «nd B. iL 
Shofstall. 

The executive officers of The Dayton Wright Airplane Co. 
are: H. B. Talbott, chairman board of direetoxs; H. B. Talbott, 
Jr., president; 0. M. Williams, assistant to prwidait; C. F. 
Kettering, eonanlting engineer: R. 0. Gill, uwtoiy manager, 
and J. K. Sehoonmaker, Jr., chief engineer. 
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/GOVERNMENTAL recogni- 
tion of the pre-eminent per- 
formance of the Hispano-Suiza 
Engine is again expressed in the 
United States Post Office re- 
quirements for high duty aero- 
plane mail service. 
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Now I lay me down tt) sleep 
I pray the Lord my soiil to keep. 
God bless m\' brother gone to war 
Across the seas, in France, so far. 
Oh, may his fight for Libert) , 
Save millions more tlian little me 
From cruel fates or rutliless bl^t,- 
And bring him safely home at last. 
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Organized Airplane Spruce Production 

By J. Frederic Thorne 

Portland Chamber of Commerre 



Few people outside of army circlfs, and only a sninll iiuin- 
ber within, appm'iat« the imin<>nsity and iniporlaiu'c of tlif 
undertaking signifled by what i$ nflicially designated as " The 
Spruce Production Divi- 
sion of the SigtiikJ Corps 
of the United States 
Army." This is hecnuse 
it is new not oidy in ils 
fonnation and activity 
but also in its conception 
and scope. Yet the or- 
ganization and its work 
is the largest business 
venture of any kind ever 
attempted by the West. 

The problem facing 
this business — and it is 
very strietly n business 
run along business lines 
— includes not only the 
uiilitary features incident 
to its army organization, 
but also industrial, man- 
ufacturing and trans- 
portation problems, each 
of which is a huge in- 
dustrj' in itself and yet 
must he worked out to 
the smidlt'st detail. It is 
a creation: nor has then> 
been any precedent upon 
which to lay down even 
pn'liminarv plans. 

When Colonel Briee P. 
Disqne, U. S. A., who is 
in command, took charge 
he was faced with chaos 
from which to evolve 
onler. Here was a colos- 
sal logging operation 
with the spnice stands 
scattered over a coast line 
of two thousand miles 
and these stands repre- 
senting only a small per- 
centage of the timber iu 
which they were located. 

Here was an unprece- 
dented condition of selec- 
tion, operation and trans- 
portation, all to be put 
through at a speed never 
before required or 
thought of. The spruce 
production of the North- 
west was in the hands of 

uumerous companies and operators, small and large, working 
without the slightest relation to each other, iu competition, 
and on a more or less bit and miss plan aecordiug to their 
individual needs or interests. The idea of pooling their efforts 
or cofipernting in activities practically was unthought of. 
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In addition to the commercial and physical tliffieullieK 
Colonel Disque found the smoldering Hre« of a labor war. 
embers that constantly were blazing into tiame here and tiieie 

iu the form of strikes, 
lockouts, shutdowns, hit- 
ter recriminations « ii 
botli .sides, sabotage and 
all forms of lalnir trou- 
bles that were inciie<I ari<l 
actively supported in all 
I>os.sible ways by a vicious 
pro-Hun element. 

Ciilonrl Disque's Problem* 
Colonel Dis(|ur had to 
fight the enemy without 
by producing spruce 
upon an enormous scale, 
and the enemy within by 
we<'ding out the enemy 
element that, for the 
moment, was jdacing a 
very serious handicap 
upon lumber production 
and threatening absolute 
paralysis of the entin« 
industry. Coincidentally 
there was an insistent 
demand, amounting al- 
most to a wail of distress, 
by the goveniment for 
sjmice, more spruce, and 
yet more spnice for the 
construction of a i r • 
planes. 

The Spruce Production 
Division, while nominal 
ly a part of the .Signal 
Corps, is in a way and in 
i t s opiT»t ton an iu- 
ilividiial unit of itsolf 
t'ormi'd for the one speci- 
fic and definite purpose 
of producing the spnice 
(Icninnded by tlic needs of 
the United States Gov- 
ernment an<l its Allies. 

There are now lietween 
ten and twelve thousand 
ofl]c<-rs and men of the 
Army assigned to this 
division and attached to 
N'aiicouver Barracks, 
with the main administra- 
tive offices in Portland, 
Ore. The oflicers are, as 
a rule, men with previous limber or lumbering experience de- 
tuile«l from the various training schools and camps as well as 
from the rc^dar army personnel. The enlisted men volunteered 
or were drafted from Oregon, Washington, Idaho, Montana, 
Michigan, Wisconsin, Maine and the timber states of the South- 
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Mat. With vm fSew escoeptions they wen pnetkal lunbeniwa 
betnn their ioidiMtimi itit* th« army, anl uioaa few eneptiiOiiis 
wwe 1MB imdMd f«r tlieir special qnalUicationi for the par- 
tievlar work tlnqr are imag^ It is a divisiaii of (^xpi'rts. 
Any Ulwr defleieney that ariaia or may oeeur ia beiug sup- 
plied by details of addieni in both camps and ndlla. 

At the tfane of the formal opeuing ot tbe GoverBBinit 
apnaee cut-up plant at Vaneonver BaiTark% VA. GohiBel 
Siiqnt, m addmainf Ave thonaand mm of the Spmee Diviaion 
tniopi^ said in part : 

"As a matter of bitilory, I am ^'I'iiii:: to Ml yon brietly 
what the spruce situation was in October. The [iri->duction 
at that time was a little over twu million feet a moutb. about 
one-fifth of what we reqoiretl. Evorj- logger, or praetieally 
all of them, was doing all lie could to produce it, and the 
mills were smwiug all they could obtain, as tliey were uccus- 
tomed !o sawing all kinds of lumber. To cxiiand log-ginj: 
i)|i(rul :un8 in the forests of Orpjfuii im<i Wa.sliirifjlon even 
gnulually is a Iar|^ task, but to expjiiid tlinm lo a point wberp 
they would meet tlip r('<|iiir('mi'nts of o\ir ..'"M riiiiiont OJid its 
allies scomefl an inipussiblf task. The lailway rtjuipnifnt, 
triM-k.s and r>mU wore not in existt'tice, and it would lia\r 
taken year* to liave obtained the ri-tjuircd spruce by noniinl 

"Tlif only «ay out i>t il laial 1 ciuld sec vva* to v'o into 
tliL' l'ort-»ts and wlcil llic >pnii'i' and <;i-\ il v^iliiMur ihc use 
of I'Nlvnsivi^ railway i'<|uipniciit. That is w Iml we slartfd to 
do. \V<- <l«'<Mdt'd lo ri\t> or split ^i liriiii lif«>s and, liavintr 
redured thi! sizf of the picrcs. i( :i ruinii simpler matter 

lo trans|>ort it to the railway- l iri h> niii>r»' the split tiinlii i 
hail lo run with the straiirlit jriaiii .iri'i thai is .jii~t «!al \\r 

are ai's.T. 

'• We are now .■i.s-uieii i>l a ^ujipl^ suthi'nMit In Ici'i'p aljeuii 
i'\ ref|uirenieijl>-, It i- lenv past llle e> i lal -laire 

tttui the lariie im-reaM' in prodaetion has |jniv( :i 'n ^uaii ijues- 
tioii that It is the only way to suppletie nt the nonnal in- 
dustry's oiitpiit. This diN-s not incsln thai we do not want 
e\er> li i>[ thai li.e .inliii.irv operaloi-s ran prcMlnee anil all 
tlie uidls I'uii cut. All tbcy can bring in wo want, we have 
contracts for it and we will' continue to buy and receive it." 

£ater SVcwbiw 0sieeMiMil 

He showed bow eritieal labor, cooditione in the lumber 
camps wlien be took ehaige last Fall have been adjusted, 
better bonn and wotidng eonditiona obtained for the men, 
and their loyal ooSpention obtained. 

He showed bow enougb spruce has beao eontneied for and 
opened up fur uparation througfa the IwildiBg of eqifaly-sercn 
miles «f railraad and eonstmetton vt tmek roods to supply 
present needs of the govemsient and ita ftature needs for 
eidhtcen months to come. 

Se showed bow the overitead eoat of spruce iiruducliou has 
been ndnced from fK to il6 per thousand feet, tbe eonunifr' 
sioB foimerly psid Eastern mroken, to $IM per thousand 
feet. 

He abowed bow prodnetioo baa been increased until in Fd>- 
nisiy tiwiee at modi qmue stock was ahqiped Bast an in 
Nof ember, and ftenr times aa mndi aa in the nnnth ha took 
eharge. 

Ha ahefwsd boiw the praduetion of desirable airplane stoek 
was inereaaad 11 per eeat in February over Jaauaij dgises^ 
throng tiw work «f » technical department, which is also im- 
pMving the nsdfleatioM. 

He showed how the time it takes to move iipruce from 
OragDn and Washington to the Atlantie Coast has been re- 
doeed, through tl»e work of a traffic depaitment, from fifty 
dam to tan mys. 

He showed bow the operation of the new eut-np plant for 
spruee at Vancouver, Wash., baa already elTcct«d a saving of 
To per cent in the number of freight cars required to move 
the s|waeB East, a total of about 3000 can * year. 

Equipment DifftcuUUs Itemoeed 

He showed how the Loyal Lqpon had been onaoiied with 
65,000 pstriolie werimn in both tbe spmee snd or piodaelion 
iields. 

He showed bow 10,000 vcdunicen; for the work had been 
organized amon^ the drafted men to help in spruce produetion 
B« needed, and how 2000 of these men, all expert loirtfiiig men, 
had been put in the camps sinoe Fdwnary 4, working the 



same houn and for the same psy as the ciTiUao loggers, and 
under sneh drcumatanees that labor had not been antagonized. 

Gigantic Problem Presented 

One bi^ dillii ully in the way of iiierejusiuj; ]iruilui't-iin .>l>0 
per eeni, ( ihl..nel |lis/|iie evphiiiunl, lay in the lai t (hat of 
some o.Oliii. 1111(1, (UMI It. of sptiae tinilier in ()rej;<in and Wash- 
inLM..ii. :i,,t more than -ilX^OiMLilOii tt. will niirt the rigid rO- 
l|^ll'ellleJll^ u! straielit entin airplane spiiii e. 

•* If w-e took the 5,060.000,0110 ft. nri<l lii..iii..|it it in herf,'' 
said )ie, "We e<iii!il!i'l jret rid f>f it. It woulii swamp us. So 
w.> (il l-lit. il thiit th< -I !i-itile, intelli<fent thiii^r to do was 

to •TO into ilie wood.-), select the trees meeting the requirements 
for airplane spruce, split tbsu Up tbcB and then and take 

the pieces out. 

In (iiilei lidt t.i it |i'r!ere with opeiati"iis id hy^ i rew;-. eloser 
in. ('■■luiiel lh!,ijne >aiil. it was neeessjii v to go iiitu tiie mote 
r<-iiii''.e <|istr;<'is. til I. mill a U-w triih-- i>l raitrond and some 
tniek roads U> tnitiLr "iil rue.i s|,niii- atler the trees Imd been 
scleetod and ri^e.l. 

lie declared that llie nalis ot OieL:..ii and WajshiiiEjtuii wne 
til l pi]iiippe<l to eul spruee lo tin 1 I airplane rx^iuifeiiK-nts. 

.1111.1 liemiinstraled how riirid the >[ iiications m\K ii<- hy 

^-tiiiwinir ifeiii pirii's lit' sa«iii s|irr.<'e that :ii)p('ar((l In meet 
1 i i|i;iremeiiis, lint luid split Ihh'biis« not eu! prn|u rl\. I'bere- 
ture, i,e explained, it lind l>een neees.sary to tiuihi the eut-np 
plant at Vancouver niid to brin^ the rived s])nii-e there. 

"One result fVom this out ui> plant iilreinly has hti-n a 
ireiiiendous saviuf,' in the number of freicrht ears re«|uired," 
he enipha.size<l. " AVlicn we eaine hen', it took about 2l>00 ft. 
iif speeilieation 1 spruee lo make one airtiiaiic. Now it takes 
only iiio ft., wbieh suvcw To per eeut in the number of eais 
rcipiin-d to sliip it KuM, or ;^»I00 ears a year." 

Colonel I>i-s<pje tohl how in taking "the e\treuie nieasuns" 
he had ruthl(>siily cut away a lot of red tupc, had taken steps 
that eiieroaehetl on the law. and had smsshed all kinda of 
Army pree<>ilenls. Hut it had lo \h' done. 

The labor situation when be t<vok ehar'^e was described a.s 
beinj; '' vcrj' eritieal." Today the workmen are s»itis(ied and 
arc working: under better houni and conditions. He told of 
the organisation of the Loyal Legion, and what a sueeees it 
baa been. 

£aisr Ehmsl allM 

" Onr attempt has been to stabilise tba faibor situation,'' ha 
said. "And today wears ssodingont all tbe spmee tiMgrssa 
use, and nunaL" 

In answer to a question^ Colonel Disqne said tbat 0>SBM 
and Washington an f unisUng viitnany all tbe qmee toe 
the airplanes of both tba Unitd States and ita Aliea, n vaiy 
small iwoportion of the outoot comiBg fkom Brilidi Columbia, 
New England and the South. All these sonrBss of supply put 

aether were nsgUgihle^ bs Slid. He explained that Ae Allies 
e BO per cent of the Nosfhwesl^s output, snd ths United 
States 40 per eent. 

Details ot tbe arrangcjocnt made in e slnbl i s b faig tbe _^bane 
tilgMMu «anying with it preseiibad isofking eondidanB 
and wan sealssj wan annonneed in » balMiii issued by 
Colonel Disqne: Man than 62,000 emiilayeB in the woods 
snd nuUs, msmbsn at tba Leyal Legion of Loggem and 
Lumbermen, am aJfeeted by tba eileially promnlgalet aider, 
applieable to tbe War Dsparlmaitfa progpram for MSflrimnm 
produetion of Inmber in weatnn Ongoa and Wa shing l n i i to 
win the war. With tbe isming of the bnOetm auMoneeaMnt 
was made that the gemmmeot's bonus for rivsd spruee hsa 
been extended to Jane 30. Tlie bulletin follows: 

OjJicMl BuBtttt 

I. — Tbe UDdtnltMd, kaWits tiecii aotiiortzi-d udanlmoas Totc of 
tliv rrpnifviilatlVKS at a coavpniinn of the Inc^liiK crnuii aod lambtr 
mill opemlom. and alM br a eoDT«Dtlon of drlrgalca ry TM i n t llH 
U2.000 OHrmlwrn of Ibo L<Ofal lA-stoo of LiOHccrii nod LttaMVMB. t« 
d'tcmiiie wbat will b* coDdndvv to ■ raaxlnum prodocUoB •( matanal 
niH-Mury for onr war prorran. both Id alrplaae stock and tbIp aat^ 
rial, and to tbat end to dvtcmlnc cprtnla ^wtioiia renrdJaKlabMr 
conditions la tbe lonias *i>d Inmber Indoatiy of tlw states ot OMS*s 
and WasMastoB west Vt tlw Cascade auiaatalna, tba toUswIaB os- 
cisloDx are puMUsi asd Strict eggnpliaDes •< osciatoie and eiiMysB 
la enjulned. 

3. — It Is derided Ibat tbv entire Indastry. (omrtDi; rnmra and laisbsr 
■nllla, adopt th« basic elsbt-boar day principle *<i nf Marcb 1, ISIS, 
with tbe ondcistaodlas that time ana a hair l>e paid for orerttni* 
when nun are worked more tban dcht bonm. except as hereinafter 
proTldeil. 

3. — It la farther decided tbat all employes shall work aetuaUy oa 
the Jab a full tisbt hoars tach of sis dajra iwr week and tbat ns «aau> 
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or mill vball work a crow more than elsbt hours, produclog Its product, 
Dor mure th&a alx dnyi per work. This di>eii not prohibit working two 
or ctirr<> shlfiii [h'T day of olgbt hours racb. 

4.— Thr fnlKiwIng KObrduli- ri>preii«u(s an near «s osn be drtcrmtui^ 
the arrriis'' <>f all vaget In the Industry. It must be rcallMd that con- 
ditions of <»|irnitlon, loi-allnti, I'lr., bare for rr-ars mudv It nccTHSury 
that there Iw n vurlution iu ibU xhi'dulv for ullTrroat latups: 
Blacksmith Optional jllKb dlulwr, p<-r hour 



Blacksmith's brlprr, |i*r 

hour ».40 

Brakrouin, head, ppr hr. . .60 
*Brakemao, second, per 

boar .S9 

Backer, per hoar .60 

Bucker, head, per boar. . .00 

Buoker. wlufall, per hour .SS 

Buiker, wood, pi-r hour. .Vi 

*Camp birJpor, per niuuth 90.00 

Chaser, per hour .S3 



lltMikon mau, piT hour... 
Ilouk toiidtT, per hour. . . 

KuuiliTh, P4T hour 

Loadrr, head long log, 

IHT hour 

lAiader. head abort lof, 

per hour. 

lewder, seroud long and 

short, per hour 

JiOg. K. It. .Man (coa- 
btrufllon) per hour... 



.80 
.5.% 
.00 
.45 

.7.'. 

.fl.% 

.SS 



T. — Men marlip<l hy iin axtrrisk (*) must be cnnaldernl as diilly em- 
ploytn who ar« not rntllird to extm pay for work in ezceeii of elxht 
nuunt, which 1m unllnarilf jtiii] ruNtomsrily iM!rfurm4><l to Insurtt con- 
tiniii-<l oprrntlon of the plant. Their pay contemplates such iterriee, and 
no extra pay will be alloweil. 

8. — Men when engagi-d In ni-<Tiiiairy rejHilrs. moving, ronntrnrtloo. 
fighting tires or other emerirene)-. working l>eyond the elght hnur day 
or on Son<lnys, ss well ns railroad crews when oi>erntlng trnlnK In con- 
nection with such 8t>rTlen, will receive straight time for such extra 
work. 

9. — The following maximum pay of certain emplores In sawmllli 
should b« considered as the greatest to be paid, and In no way as a 
standard : 

Car loader (eqolTaleot L^ihon'r, p«r hour 4.*> 

rate per M) per hour. f.SO I'Og deck, per boar 

Carriage man, per hour.. .ITVy Millwright, per hour GT^ 

*Cuok Optional Assistant millwright, per 

'Aaalstaut cook, per hour .ITH 

mouth 100.00 Offbearer. per hour SO 




LoAi>iNG SPBi^rE ON Way to tiik Cpt-Up Plakt 

Photo UiSori and Hrcntitt 



Cbokernmu, {xr hour... .SB Machinist Optional 

•Cook Optional Main line section men, 

•Cook, second, per month lOO.OU |mt hour ..t5 

I>rum tender, per boor. . . .45 'Pump man, per hoar.,. .4."> 
•Engineer, donkey, per Hlguer, head, per hour. . . .OB 

hour .00 HiKKer, aeconu, |M-r hour. .B5 

•Engineer, duplex, per ItlsKer. third or helper, 

hoar .00 per hour ..V> 

•Engineer, locomotive .... Opttonal KIgging xllngrr. |M-r hour. .55 
Paller. bead, per boar... .*{0 C. <>. rigging man, |H-r 

Kaller. second, per hour.. ..'»r> hour .SB 

Kller, head, iw-r hour.... .«l,'> Signal lioy. per hour .40 

tiler, iM'eund. per hour.. .<>0 Kkldroad man, |>er hour. .45 

•I'ireman. donkey, per hr. .45 Sniper, per hour .50 

•KIremaii, loromotive, per .Spool tender, per hour... .45 

hour .40 '^uperlnlvudeut Optional 

•Koreman, grade .45 Swamper, per hour .4.'i 

•Foreman, section, per I'uhimk man. per hour. . . .55 

hour .45 'Wiilter and disbwasber, 

•Foreman, truck. IH* hr.. .45 per month 95.00 

•Head bandy man, per Wood splitter, per hoar- . .45 

hour ,05 •Wood's foreman Optional 

6. — In onirr that employes may meet the conditions peculiar to their 
own ramps they are authorized to liicr<'a«c the hourly wace In the rane 
of any emplnje "p to, tiut not exreedlng. 10 cents |>er hour over the 
above s<-he<liile. Thin must not be understood as approving of a general 
horizontal Increase because certain men and certain Jobs will alwaya 
bo worth more than others. 

No Wage Reduction 
0. — There will Iw found a few exceptional cases where men have been 
receiving dally wages higher than authorlted by tbls bulletin. Many 
operators hnve rectimnii-Dded It. such men as were employed, actually 
or In saspentliin, on i'cbruary *.'r>. m»y cuutlnue to re<elve such higher 
pay upon aiipro^"! of this office of lists to tx- submitted at once by 
employers of such men— It lu'lnic the fundamental lili-a of this oBre 
that no man -^hali hare his old in hour daily wages reduced as a result 
of the adoption of the basic elgtat-bour day. 



IKottger. per hour 50 Ullers. jier hour 52% 

KOgerninn Optional Kller lor equivalent rate 

AKxisinnt nlgemuin, per per .M i |mt hour 50 

hour SO riiiner f ler, per hour. . ..52% 

•EnghiM-r. chli-f Optional I'laner trimmer, per hour. ..lO 

•Engineer, helper Optional Kesawyer. |ier hour 60 

Flier, hand Optional Seller, per hour 55 

Flier, ilrculsr Optional Taliynian Optional 

Filer, asslnlant. circular. . Optional Trliiimerman Optional 

•l-lremau, hmd. per hour .4'T Assistant trtmmerman. [ler 

•Fireman, asalslant, per imnr 50 

hour 45 'Walter and diahwaaher, 

•Foreman, all Optional per month 93.00 

tirader, per hour 55 ^ 

10. — rrohahly no mill pays all their employes the amounts gtalrd. 
but certain men In certain mills under their special conditions earn 
the scale as written and It Is therefore esinbliiihed as a maximum seal* 
for the denlKuailiins siateii. It must not lie exi>e<-ted that this mail- 
niuro will |je paid In ail mills or in all positions. 

11. - There' will lie found a few exc<-ptlnnal rases where men have 
been recelvins daily wagt-s higher than authorized by this bulletin. 
Many operati'rK having recommended It. such men as were employed, 
aciiiallv or In suspension, nn Feliniary 'M. may continue to n-celve 
such higher pay upon approval of this oinre of lists to be submitted 
at once by employers of such men. It being the fundamental Idea of 
this office that no miin shall bare his old t>-n hour dally wngeii reduced 
as a result of the adoption of the basic eight hour day. 

12. — .Men niarketl by the asterisk I'l must Im- considered as dally 
employe^t who are not eutltUnl to extra pay for work in excess of eight 
hours, whiiii Is ordinarily and nistomarlly performefl to Insure con- 
tinued o|M'nillon of (he plant. Tiielr pay rontemplati-s such service 
an-l no extra pay wilt l>e allow«-d. Also It inunt Ih* understood that 
men operntlng machines must tune them up In-fore or after the eight- 
hour day anil such work Is not overtiiui*. 

13. — Men engaged In making r>'palr« and construction work, team- 
sters, chauffeurs, transportation luen, loaders, grailers and lall.rmcu 
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irlii-o niiulrc'd for work u<-<-<'>ia.ir)- l« tlH> <<niitlnu«<l eight-hour pruduc 
tlon of the |>roilu< t, »hall r>-i<'lvp alrniuhi tlm<' fur hucu perlml worki'd 
in rxvrnn nf i lghl noUM. 

No Overtime Work 

H. Il Ik iiiiI ihi> iiili-DtloD of lhl« ulBri- lu Biithorlzp «nj- ovrrlimi- 
Kurk In K>-'i<'nil oiierntion, and If iiroduitloD niiixt he incrra»ed, adill- 
tlonal nhii-A ur slilftii niiiat hi' ■■•.ihIiIU)ii<<I. 

I. '.. — Xo cmiiloj-er will (iirnUh, KratlH. iraii«|iurtatloD to or from 

riliKi- o< pmpliiviutnt f"ir an riiiploje. Tlil« d<)i-« uoi prohibit advnue- 
nii tile nmt of a rallrund or boat ticket, whirh amount Kball hi> d<^ 
dutlH frmn tlio ttmi |miv duv a inati. 

MI.— CcrtlSod t nplfs uf Ihr M lii'dtilr 111 iNirh <-Hinp and lulll will Im- 
AltsI with thU o(tti'4' uii uf till' :iO(li nf rarh inimtb. not Hhowlng nanirn 
of onipio)-!"!, tiut di"<liE)iatloh>, ul|itiutH'il(tillr nrriini^fil na prlntnl nh«v« 
with WUK"- paid for Ihiil iiiniilli. 

17 II I- fiiMhi'i- diiidiil lltiit iiii i-niployi- ro'i'pt thv riHiko. aliall 




Startix(i to Fai.i, a Uiaxt Spmo; 

Pkolo lliijord and f'rt'H««« 

n'lTlvi- fr<f iHiard. ami that n iiiilforni <'hiirK<- "f f^'."'> uliall In- pahl 
by all finplii.rcK. except i-ook*. for tliflr mi-kly iNMml. That rout uliall 
lliirludi- fuoil and preparation a!> well n< iiti-nxllx am) niulpnieiil. and 
wnjsM of kitchen and diulUK room emplojn'*. 

IS. It |» fiirthi-r dwldeil thiit nil i-mploj-iTa who fiimliih hooiliiic 
uri'oinnKxIntlons for llx'lr >ui-n arrange at the carlimt prai'tlcahle date 
t» aupply cl"«ii iM-fldlnpc. ioHudlDK hed*. tnaitreniien. plllowa. blanketx. 
•iH-els and pillow vllpn tn all men imploved and that a eliarge nf f I 
per week be made for Ihc »ervlce. the eharxe to l>e at the rale of 'JSe 

fier day for I'ai b of the «r«t fniir days of each week. The wrvlee nhall 
netiide i-hatiue of alieetx iinil pillow allpfi weekly or ofleurr. Where 
the majuriiy nf iJie rniployeo of atiy compao) axree thix provlnlon may 
he dUiM'ii'M'd with. 

1!». Men I'liiiiloyed In ranip« or ndlln at work which i1<mmi not come 
wilhin the ii<'i>lKnallon'j printed above will be paid «iuch pay a« U 
aiutually nijmil upon rietween einploM'r ami einplnye. 

It Ix reeoDiniended thai wnEen br paid to employes errry two 

weeks. 

L'l.- -Thl« corrected biilb iln Is made m-cegwiry heeaime of nalnral 
development of the problem. Every point has been car«fullv and enn- 
a4'irntlouiily conMderml. roasHdy other chaDgcs of minor importanro 
may Ik' neci-saary. It niu«i b/' kept constantly Ui mind that tfila oBce 
N the neik iif the funnel f"r all Id'Bs, facta. Inforniallnn and condl- 
tlon't and ihat evi'ry ilecUlon will be made after mature ronalderatlon. 

--■ — It I" rwiiK'HKtl timt employers ami employen co-operate to the 
Hmlt In ellmlnatlnK nil technlcalltleic and petty cnntentlonn. Trivial 
qile«tl0D» mu>i be ovi rb>"keiI and -erloun oneii Kulimltted lo thin oIUcc 
for relief. ThN ofHro expects no reiluclinn In production and a uplrlt 
of -pull loitrther" to Jiullfy the actbm already taken 

:;:!.— The life of your iialinn and the nafetv of the world Is larzelT 
dependent upon the fnlure performunres of the men Interested In thla 
bulletin anil rediiciinn of priMlintlon br wilful neglrct on the part of 
either empli.ver or employe.. In any ramp or mill In the Iiimlwr Industry 
In the Pacltic Northwest N no le«« treason than would l>e a strike o'r 
ditobnileni-i' of onlers anions aoldierH or sallnrx. Just rlahna of em 
ployerii and employes will arl«'. but a fair and Junt tneana of wdvlns 
them has bc<-n found and a square deal Is KUaranteed. In the future 
no one will be ullownl to hloi-k the lumber requlremenia of our country. 

lAtyal Legion Organixed 
The pro-IIun proimgnnda nnd a('(iviii<>s have boon nift atid 



nflset by Colonel Disijue through the formatioi) early last 
December of an orKiinizatioii known as the Loyal Le^on of 
Loffgers and Luinl>enuen, whirh is, in reality, an industrial 
aruiy and adjunct to the Spruce Division. This Ijegion now 
i)uitili(!rs over 62,000 members, employes and employers, in 
the spruce and fir camps of the Pacific Northwest ^tting out 
lumber for the nee<l8 of the nation. The or^nizatiou is 
bound togetlier solely by a fervid sjnrit of patriotism that 
has been found fully sufficient as an indissoluble bond. There 
are no dues, nor, in the ordiiiarj' sen.'se, any coiupulsory re- 
strictions or by-law.s. The men are loyal Americatis ban<led 
to<;eilier for the prosecution of one of the mo)>t impoi^ant 
industries of the war program, men who need no oath or 
other conipitlsion to do their utmost of patriotic endeavor. 
Indiviilually and collectively they realize that they are per- 
fonnitig a M'rviee fully as important and worthy of ob much 
honor as the men in the front line trenches. 

Almost immedial4>ly upon the formation of the Legion both 
the open and hidden ent'mies sulTered complete defeat; sabo- 
tage and slacking have ulu-rly disappeared except for an occa- 
sional intlividual attempt to blow the cold embers of sedition 
into life again. When tiiese sponulic attempts occur they are 
met with full antl swift suppression. 

It is Colonel Disque who says how long the men shall work 
and how much they shall be paid ; what the living conditions 
of the vatnp shall be. what tlie employers must provide and 
wliikt the Workers sliall supply. There will be ixi more labor 
troubles ill the lumber entups of the Pacific Northwest where 
the I.^iyal I>>gion is in o|K'mtioii. 

Ill one inslance. the men thn'atened an instant strike be- 
caust! lw<i men refused to join tlie l>>irion and trouble was 
averted only by the dis<-hurge of the two employes. 

Th* Govemmmtft Dansndt 

The government now is demantiing for airplane production 
ll.OOtMUMI ft. of spruce per inontli. It unisi l>e reinemliered 
Ihat this is not the groas cut but represents only about 15 per 
eetil of the log, the airplane specifications calling for only 
the high<>st and l>est jiart of the logs. Great as is this demand, 
it is said that the Northwest section easily can meet it for the 
ne.xt three years without any dilTiculty, and, if uecessarj', prob- 
ably could duplicate the supply. 

The commandeer order of the government which gives the 
Spnieo Production Division of the Unitetl States Signal Corps 
authority to take spruce suitable for airplanes wherever 
located and by whoever owned adds interest to a sur\'cy of 
available spruce in Oregon and Washington which has just 
iM-en made by the Unitwl Stales forest service as follows: 

" An inventory of the Sitka spruce stumpagf of Wa.'shing- 
toii and Oregon, recently made by the for«st service, indicates 
that there are about 11 billion feet of tliis timlier within the 
spruce belt of these two states. This inventorj' was under- 
taken under the direction of District P'orester Cecil for the 
use of the Spruce Production Division of the Signal Corps, 
that there might be available ponitive data as (o the amount 
and distribution of all the possible airplane material." 
Data of Public Rm»rd 

The data were secured largely from county records, but have 
been supplement(Hl by many prit'ate cruises which were 
patriotically fumi.shed by the timberland owners for this pur- 
pose. The records so obtained have been presented on cards 
— a single card for each swtion — upon which the estimated 
stand on each 40, tlie name of the owner, timber quality, etc., 
are entered. In this card index from this large mass of de- 
tailed information is convenient for use. 

The summar>' of this detailed data shows the following 
amounts of spruce for each of the counties in the spruce belt: 

W.VSIIINGTON 

Ft. It.M. 

Olallam county 2.1R7.i>OO.n«0 

JelTer»on county 2.IR2,OO0.0O0 

• Jruv" llarl>i>r county TT.'i.noo.oflo 

I'nilllc .x>unty nWi.OOO.nOO 

Wahkiakum county ini.ooO.OOO 

Wlint'oni. >»kii».'lt, Snohomish, King, Pearre 

and .Maaon countlen... 311,040.000 

6,.'.7'\000.fl00 

ORBOON 

Ft. B.M. 

CUtxop eiiUnty 1.2S7.SO0.00O 

TlllaniiHik county !t30..'iO<i.OOO 

Lincoln county nod.OOO.tXIO 

Ijine county 100.UOO.000 

ItouglaK county 082.000.000 

Coo* county 408.000.000 

i.9J4M0.«M 

Total f'lr Washington and Oregon lo,<t4B.S00.O00 
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The iiuij<irity of this spruce is lield iu private ownership. 
In On^on the amount of governmeut stumpage is ver>' »miUl 
and the amount that is acecssihio is negli»ible. In Wasliing- 
ton there is about 600,01IO,UO() It. on the Quiiiiiiilt Indian 
resonatiou (in Grays Harbor counly). and 95t),()00,(M10 It. on 
the Olympic national forest (about i'c)ua]ly <tivide<i between 
Clallam, Jeflrerson and (trays Harbor rounties ) ; of this only 
a very little Lm now near enougli to ti'ans|>ortatii>n to l)e u 
factor in the spraee prothiction campaijrn. 

Alaska Timber Averages Lower 

In ^Uaska there are Ix'twc n 1,').I>IK),()00,000 and 1K.OIM»,()00.- 
Oiui ft. of Sitka spruce, but less than a billion feet of this are 
thought to be of a quality to yield airplane stock. 

Itecause of the absence of county t-niisjrs. or f4ir oilier rea- 
ift>u>, the e.-<timatC8 for Tillamook and Douglas counties an- 
not complete, but arc based on private cruLsi's for part of 
the territorj- only. They inebxlL', luiwever, all the main b<Mli€s 
ot spruce, or tlu>se which are known to be of giH>d <|uality. 
Tliere is some additional spruce not included in the table, 
which occurs in scattered staiid.s or is of too poor quality to be 
Worth considering for air])lane puriioses. 

The estimate for Lane and Lincoln counties had to be ba^d 
oil general knowledge of the forests of the region in the 
absence of manv detailed cruises. 

The 11,000,000,000 ft. in Washington and Oregon have l>e«n 
classified as a matter of interest, as follows : 

Four billion feet are reasonably accessible at the present 
time or eould be mode accessible by short extensions of existing 
transportation routi^. 

Two and <me-half billion feet are in large bodies, so ina<'- 
cessiblc at pn-sent that extensive construction would be neces- 
sary to reach it. 

Three and one-half billion feet are either in scattered inao- 
ce>sible stands, or consist of rough, low grade timber. 

Small Part Airplane Stock 

Though the gross amount of >tuni|>uge looks large, it mnsi 
be rememlK'red timt not every tree will product- airplane 
lumber, and the best of them but a small percentage. The 
entire 4,000,000,000 ft. that are considered reasonably accessi- 
ble, therefore, could, under the most eflicient maimfacture, U- 
expected to yield only lwf» or three hundred million feet of 
acceptable airplane lumiMM-. 

Port Orford cedar is now Inking used in airplane const rnc- 
tion, and Oregon is the s«nirce of supply for this limlwr. The 
available suply is limited to Oms and Curry counties. In 



tlie former county the inventory of the privately owned timber 
sliows 2.50,000,000 ft.; in Curry county there is probably as 
much more; and in the Siskiyou national forest, in government 
ownership, another 250,000,000 ft. of cedar. 

The re<iuin'uient that the spruce usetl for airjjlane be cut 
with and not across the grain, not only reduces the propor- 
tion of n log that can be used, but also calls for the higoeflt 
skill in sawmg. To obviate some of this ditliculty, to reduce 




" BucKiNO " Spkuce for Airplanes 

/■Aolo aifford and t'nntitm 



HiLstage and to lessien the neci-ssary transportation from the 
woo<ls to tile mills, rived or split spruce is being use<l to a 
i-onsidernble degree, since this allows of sorting and grading 
in the woods. The scleetioti of clear, straight grained trees 
is. of course, most important, reiiuiring good judgment and 
careful consideration. Alter the timber is felled ai]d buckeil 
to the desired lengths, logs are jacked out and the splitting 
slnrti-tl at tlie small end of the log. Seven or eight pound 
steel weilges are used, lined perpendicular iU)Wn through the 
i-i'iiter of tile log and placed obout eight inches apart. After 
the steel wedges liave erackwl the U>g the entire distant-e across 
the end. wootlen e«Iges are tiriven for the completion of the 
operntioii. 



The Model C.V Alhatros Biplane 



.\moug the enemy airplanes which have more nveutly been 
captured on the Western front bv the Royal Flying Corps and 
are now on exhibition in Lonrjoii, n two-seater tighter, the 
Model C.V Alhatros biplane, elicits cousidcruble attention. 




Fio. 1. Rkar View raou Aiio\t. op the Ai^atros C. V. 

This machine, which i.s here dcscribetl and illustrated after 
Flight, proves of {larticular interest as a specimen of modern 
German airplane construction, iM-cause it tends to show that 
gome, and not the least well known, enemy airplane designers 
are diaployiug a growing sympathy toward the use of veneer 
in body construction. 

The Gcnnan C-series airplanes are generally termed " all- 
purpose " machines, be<'au8e they arc used for reconnais-sance. 



lire-i-onlrol, tighling and tactical bombing. This tendency to 
use a machine for various functions is distinctly German, being 
at «>onsiderable variance from the French leaning at specializa- 
tion. 

Aeroilynamicully, the .Mbatros to be dealt with in what fol- 
lows is, perlinps, chietly inten-sting on account of the e%ident 
attempt on the part of the designer to provide as good a 
stream-line ImxIv as is pos.sible, having regard to such external 
litnients as machine guns, etc., which naturally detract, to a 
cerliiin extent, from the efflcicncy of the lines of a body of 
a mcMlern two-seater, where the gunner frequently has to stand 
up, with the upper portion of his body proje<'ting above the 
body covering. This effort at stream-lining is particularly 
noticeable in the nose of the machine, where the aluminum 
cowling over the engine is carrie<l right across, leaving only 
the exhaust collector exposed. In front of the covering of the 
bod_\' proper is a cowl shaped as a tnmeate<l cone, which sei^'es 
to enclose the nose an<l reduction g<>ar of the engine, and to 
carry the lines of the body into those of the " spinner" aroimd 
the boss of the air screw. The sides of the body, from a short 
distance behind this cowl to the tail, are Hat, as ia also the 
bottom, but the top of the fuselage is covereil with a curved 
covering of three-ply. 

.\t the rear the body terminates in a hfirizontal knife edge, 
an easy How being provided for the oir by ninning the top 
covering of the body into the three-ply covering of the (in in 
a smooth curve. Similarly, (he Hx«^d tail plane, which is of 
a symmetrical section and very «lecp, has its top surface pruc- 
liciilly in continuation of I he top covering of the bmly. pre- 
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limiting mo great and abrupt changes in curvature. The total 
ttfoct n one of the extremely smooth and easy-floving curree, 
and the body reaiatanee cannot be very great in proportion to 
the cross sectional area of the body. We have no figure of the 
actual icsistanee ooeffldent in the formula Jt = kAV*, but are 
inclined to imagine that the eoeffleient A; haa quite a low value. 

As regards the rest of the machine, the Albatros designer 
does not appear to have been ao careful in cutting down re- 
— inftaaML the irinn IMTC tlw — ^ 



and certainly should b«, made. But in its issue of April i, 
1914, Flight published particulars of an Albatros biplan« 
which was brought over to England and flown there by Tbelcn^ 
which had a body fundamentuly similar to the one at present 
under discussion, although differing from it in minor details. 
At the time details were furnished of tests carried out on as 
Albiitros )io(iy of this type by the Deutsche Vemichsanstalt 
fur Luitfabrt, according to which the factor of safety of the 
Allmtiw bodjr wa» abiwC 00^ and tiw tmUtnm to boding 2A 




tion stranded (abli s lor lakint,' lift and Inudiug strctisis. iiii<i 
no attempt appears to huvi' tmcn iiuulf at stream-liiiiti^' ihttu'. 

Constrnctioually, tlic Alliatross shows mnch that Ls ol inicr- 
est, chiefly in the conatnictioD at' thf boily, but iilso in oiher 
respects. Fundamentally, the Albatros br.nly r-..iisinicti(iii is 
that employed in building light boats and hyiirojjlrim s. Tlu re 
is a light franiL'Svork, tonaiitini? of four BKiin rails at the cor- 
ners of the rectaugular si'ction body, two HU-viliury rails some- 
where about balt'wiiy up on the sides, unil Imlkheads or Irau*- 
vcrse ]iartitioiiH of viiryiiip shujie ami tliicknosis along the 
body at iutcrvuls. Tlie nhole is ihuu, a4 in lioal building, 
covered with a skin ot' jdy^wood, in thus case three |i|y. Rc- 
ffarded as u [-oTnpromise, this fom of body con=<trui't[>iii would 
appear to l)e quite j;ood. \Vi(hout cut .■iiliiiL' tlie tiuie uud ex- 
pense ot the true monocoque body, it provides a reasonably 



Uiues f^reater tliuji tliut uf a liiHtrouaily wired body of the same 
outside (limensiuiis, ai'.<i luiMUf^ members of the size usually 
(■inj)loyed in Htnielures ol' lliis typn. Th« VersueliiUUBtalt also 
Htiited that the Alliutros firm were jUH".ii:ed ii; eoueludiiig that 
tlie beiuliiig rtoiif laiiec of the venN'r tyjie ot Imdy is greater 
than tliat of a i rosfl -wired boily of the game weight, althoo^ 
no aetual tif^ures wen- given whowing b.ow mncji greater. 

When lookini: i'lto the dela:l eonstnirtinn of the Albatros 
body, the Ul-at diiiif.' tbal iinpnsiisstii one. ajiart t'nim the absence 
of internal cross inai )ijg, is the extensive use that has beca 
made of ply-wood in tin? construption of the transverse t)ulk- 
hcuda or formers, uliii li take tlie plaee of the struts .and across 
iTie!iiti<Rr!! of tbi' girdt-r type ot body. In Fig. 5 are shown the 
diiterent biilkheads of the body, with dimensiot.s, etc. The 
rail, halfwuy up the sides of the body, is placed parallel with 




Fin AMA 
9^9^ FT. 



Fa. a. Sun ELRvaiiOir 



ARSA Of 
RUDDER 
6I3 SQ. FT. 



good Btranni-JiBe fbim. As a nanufiiGtaTiiig proposition, it ia 
prabaUy about aqnnl to the girder type of bod^, wfail* it ban 
tha ndvastiga af nat requiring anv truing up in tba eneting 
pfoeiiiM, tbia foUoiring anInnaticaUy wban nnkjng the parts 
evar jiga and fonaaia. Ona advant^ia thia Com cz body do«a 
npcar ta poaatai, althoiiuh to * aaniavfaAt kaaer aztent tban 
ue tnw tnoBoeoquc ■ ■ shdlBpUntwa and lifla and nacbina^nn 
balUlB are less likely to dainaga tt aeriondy fban ia tba aaaa 
witb tbe girder type. In tba lattor, afaonld a kngarai ba diot 
fluaqgh, neailr all tba atrcngtb of tba atnetoia la gona^ 
wbaina tbia anipinoncMXHiQa stmcture mmld tataiu ita 
atmigtb am after damaging aomo of lha longitudinal 



linaOy. » 
bava no data 
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b Oe qnaatioD of ainngOi far vidgbt Wa 
to tcata of gneb a aLn Mlnr a cairiad ooi 
IQiaqgb posaiUj anch tart* magr banra boon, 



the propeller sbaft, thw Bming at a datim Una fhnn wUeb 
to nuka maaaniaBMnta n/t #rtfiMtt and ang^ 

In ordar to enable our raadon tn batlar fam » oooaaption 
of tba Albatm oonstmetlon, wa hava diown, in Fig; & nalf- 
taeliona of tba mon important and npianntatifa nnlHiaadai 
III tba ikont mwfioii oif tba body the bnlkhaadfc iifakli ban 
ha«a to tab* tba w^gfat Oif tbe engine, ara abont IK lik tfnak^ 
and ara ninde up of a nnuber of laminatknt of mod. wUab 
ace, of eourae, so placed in rriatioo to ona anatbar toit Aa 
gndna of adjawnt lajaiB nin at anglea to ona anotiMB. tti 
fiKtbar noticed ttat in making up tlieae bnUMtb i^mT 
of fbc different mmds were not ahftya flB|llO|yad. Ott fbo 
eontiary, many of tbe layers appear to baiM been ikonldeNd 
at aplicodi beug niada up of cnmpa ratfw ly bbmH plaaeB. II 
ii poaaiUa Aat lUa baa ban dona vffli n vinp to vBBuut 
pieeea of wood tbat wndd otfaanriaa bnva bad to be aenppao. 
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Ob the other hand, it may hare been done to increase the 
eOMMmt of frmehig of the different grains. In any case, it 
would appear to serve both purposes, although one would 
pect the time token in manufacture to be somewhat ine 
Djr soeh careful fitting together of small pieces of wood. 

Fig. 7 shows the nose of the iUbatros, and clearlv iudieatcs 
the method of mpportitiK the epgine. The flxat bdkheed. it 
will be Meh, ie ioBd» and te tt nghi to the propeller 



rabane struts at its lower and upper ends leepeotively. As 
the front engine support is clearly hIiowu in the sketch, Fis. 7f 
it has not bam included in Fig. 6, The bulkhead (No. 1, fig^ 
5) is mer^ a fomer, and do«s not help to support the ei4fia» 
bearers. Theae are of I section eprneei and b&ve plywood 
flanges applied on top and bottom. The Upper flange is con- 
tiiuwd oatmods to the niddk kagnon ao aa to fram a ahaU 
or bvmhet at tlw aides of tba aagine: 
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shaft. The second bulkhead (No, 2, Fig. 5) is lightened by 
piercing, as ahow% and is also vertical, while the third engine 
support is fonned by a solid buUdtead (So. 3, Fig. 5), whieh 
alopea back so as to support the front ehassis etmta and front 




A construction somewhat different from that of the engine 
Bupporta is employed in the panel between the pilot's and g^na> 
ners eoekpit This consists (Ko. 4, Fig. 5) of a spruce fram** 
work faoed eoeh aida with S nun. three-ply, the whole having 
a t hlek i t eaa ol 86 mm, (about 1 in.). Bdbund the ennaer'B eo^ 
pit is a light parliliioii bnilt np as abown in 6» Jfig. & Two 
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light sjinici' >rri]l- run ilitiKoiially ikth-h I'min i'>ir]MT r.. ,<iri,i't 
of ilic IkmIv, i ro^ui-; in llie eeuUr o! the lust'luge, al whiL-li 
i>oint ilii'v :iri' ri'itit<>i< cil by thiw-ply CwuRgs and triangular 
blocks ^jlui'ii iiKu l!i>' ( oriKTs. 

Their attiu-hin' iil Ik tho upptT and lower ImmIv li>ti;;i toii" 
is of a siiuilar tun.il ruction, and will be clear I'mui llic dia- 
gram, (hi their front faces these diaf;<iniJ sinils art [iki, i l. d 
with a 2 max. liungc to slilfen them «gairu>t buc-kJiitg. A caiiviis 
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Fra. 6. Dnn:ysioHi» op Sbctioss ov Fig. 5 
ciiriaiii is se< nre<l !<' tli(> froDt of the paitittODi having in it 

pockets lor niajis. etc. 

From this point back in the point where the (.lii and 
vertical tin are attnchetl. the t'onnei-'i of the b«iil\ .iic m tlie 
Hill lire ot n verj' light frame^viii k di riiin f;|i-ul.-. a 'yinrnl one 
ht ing shriwii lu 6, Fig. 5. The general couslrucljon and some 
of the dinieneionii of the variooa nManban will be dear fiom 
the illustration. 

One of the feiinitcs it. vshich the pnsiiit Atliidros diffen 
from prt'viiius types is the eoiistruetion uiid uttu' liit:.-iif of the 
tail plane and verlieul tin. The latter is eovcnd with tlinr- 
ply, and is made iiitctrrni with the body, out of whii-h it 
grows, so to speak. I'iic riiii-^tniction is shown in NDs. 7 and S. 
Fi>;. 5. and in the perspc< ti\ e .skcli li, l- ig. S The tail skid is 
supportiii on one and sprung from the other ol tlic^.' two 
baikheadts, as illuslrat«ti io Fig. 9, the general and detail cun- 
■tnietioB of it being evidtait from the ikelebea. The tail plane 




Fig. 7. FoiitWAin> Pomiox or tur Bonv Showiku Kxtiixe 

Rrasers 

is provided with t....ln, sOneh lit v\< r .-.(-il ih \ i i l>eanis 

iutcsral with hulkheiids. No:,. 7 aiid 8, Fig. ■">, the details of 
wbitii arrangement will be dealt with later. 

Thr ttody Longernnn 
Hie body longerons are of a somewhat coinplicatc.l n.i im , 
vaTTing aa they do along their entire length, not odIn' ns re 
gards being tapered from front to rear, hut u\io in the ditfer- 
ent fbrm of •pindling out employed at the various points, and 



111 the method <C ii iMt'orring with oilier ?.trii>s hI 1, |.:irtly 

111 order to iucieai«i- thdr strength where nNniired and partly 
to make their overall section conforiu lo tbc \ai mii- .mgles and 
curvatures of the outsiile thre<--ply com ting ni tlic body. 

Kroni Fig. lb n faiil> u'ood idea nia> lie lorini 'i "t the shai"- 
aud dimeiisious of the loi^jeroiis at various [Mrri - Tlie lower 




Fl(i. 8. CossTrti 1 Tinv OK THi: Vkkti' w h is 



one (left hand) is ongilinlly of reclangular section, but i-^ 
lightened tn)m point to iioint by variou.s forms of spindling 
aud Btop-ehamfering. Thus at the |>oint B |s<'e key, diagram 
Fig. 10) the iiiiier la<t ui' the bottom longeron is spindiwi out 
on its inner face with a cun«~d cutter. At other points of lli:s 
longeron, farther toward the stern, various wtioiis arc nut 
with, as channel, solid rectangle, and L swtiotw .'t various 
|>n)portion8. Between the horizontal stern po>t and the ;i.>int 
at which the middle longeron meets the lower one. the iaiter 
is r^'inforeed with a triangular section strii), so .i-^ to carry 
the three-plv covering into the .sloping side. Similarly nt the 
seetion A, i'"'ig. 10, the longeron, which is here ot solid ifc- 
tangolar seetion, is reinfon-c d on tlie outer siele with a curved 
•trip, spindled out e.xternally, n; I -M'n a smidler strifi on the 
lower face of the longeron, whuli at this point is siili.jeci ti. 
an ineti-ased corapn'ssive loiiil, owing to the overhung cnuiiie. 
It also sen-es to afford attachment tor the three-plv eovering. 




Fio. 0. The Tail Ski» Attaciixext 

wl.irli at this point c|iiii.^-i> iiom m.Ii i^. iii.I' il s^'tion. 
wliete the side.s gradually n.i ri;e inUi llii- !ni!ii-alcd coiii' of 
aliuiiiiuini, which form- the ixtreine iios<> of the body proper, 
1, >■,. al the point just l)e!iinil tin- •■spinner" on the air screw 

I he iiii|..T lonircrnn. uhu i, > oi iiiiiiatly of ri'ctaiigiilar >ei'- 
lioii, is -pii,'ll''<l Mill 111 1 iMiiiiel ami L .sections at various points, 
as shown iii \, V, /., 1- ig. li>. So as to form an iitiaeliment 
for the curved top of the body, the top longenos have glued 
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to thair upper ftee additimial «trip« »{ tnugnlv 
lAac at tiw p«iat T» Flg^. 10, the Bcotion it l«Ct ttOMagtlat, so 
M t« fonn ■ nppoirt tot the gun ring. £t additMU to mix 
flUMtion as strengthening rot-mWra, tlMW ttripfl Mm tlie 
(nrQitr purpose of preventiiig the bulkheads fram tUM&ng 
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Fio. 10. SEcnovs AKO DiHBNBioixa of the Boot Longixons 

tlii'v ore cut off where a bulkbrnd 

oct'urB, itgniii.-'i tlio front and rear sides of which tbey abnt. 
In some plarcs. a<, for InstADce, in the front of the body, 
where the covering is iu form of an aJuminum cowl OTer the 



Fif. 11 tbowaf in aide derattoa and plan, the general azw 
ranpeOMHt of oa body, and should, in conjunction wiA iha 
TKnooi B aBB OM end key diagrams, explain fairly daafly flia 
genwal layHMt the bo4y. It will be noticed that ia pibai fln 
sidea of flie body an atnigbt from the tail post forward to 
the piM^ oodqdt Far eaae ia uamfaotOM, it ia an advan- 
tage tibat iiie nba of tin tal nlaaa dwiild ba at right aoglea 
to the mfli% and ia oirder to cifeet Ob it a aaeenary that the 
aidea «f tin bodj riMndd bo pandld for fha length of the tail 
plaaau Sbwci, honever, to pioride for this the longaona woaU 
aaTe to be ehaaged fram a eonvergiog directian to a (Mllllal 
one, which woold neeoaitate a aom 
at the point where the tail idane 
commeueas, and^ aa mnoeamr, Ae 
depth of die tail plane v net die 
same aa that of the body, eaceept at 
the extreme tear, a different eonne 
baa been followcd. From the point 
where the tail begins, two eitia 
longerons on each side hare beea 
hatit into the bulkheads of the 
IkkIv. Tht^ two short loDeevotU) 
liavt', in |)lan, n direction parallel to 
th(! line of llight, wkiliv the main 
lonjrerous continue on their eon- 
v<M'ging course. This arronKenuMit 
is indicated in the plan vier^'. Fig. 11, 
In side elevation, the short longi-r- 
o)ij», iigaiu»t which lie tbp i&uer rili!; of the tail plane, have tlie 
same curvature as the tail plane. In this manner the lines of 
the rear part of the body are not spoiled, while an easy-flowing 
cnrre ia prorided for running the tail plane into ue body. 
(7*0 he cotilimtd) 
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Fio. 11. Side Klevatjox axu Plan of tuk Eku»v 



cugiue, the $tri)>i> are oniitteri and the cowl attached to tum- 
butlons, m »howu in Fig. 12. At siK-h t>oints Ae buUiflBda are 
prevented from eliding along the longerons by a Iwg wood 
screw passing horizontally through (he loti^(>ron into the bulk* 
bead. 

The middle longerons, which, as ulre«<ly pointed out pre- 
vionsly, are horizontal, i. e., parallel to the propeller shaft, 
are of sninller overall dimensions than nre the four main 
longerons. They are of rectangular section, lightened in plaoes 
by atop^auiferiug, sJiowu iu u and 6, Y\%, 10. 
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The Application of Die-Castings in Aircraft 

By Charles Pack 

Chief Chemiu and MelaUurgUt, Dothltr Die Casting Company 



Die-Castings may be <1(!finecl us nu'Cul castings made by 
forcing molten metal under presHun? into a metallic or perma- 
nent mould. It can be seen from this detinition that there 
are thr»'e vital factors essential to the success of a die-casting 
prot-css, viz: — 

I. A metallic mould or die made of a material capable of 
withstamling the action of the molten metal and rapid tem- 




ALi-siiNrM Dii! Castings 

p«ratur« clmngcH to which it ia of necessity subjected during 
the ranling <iperation. 

2. A machine or appliance suitable for delivering the 
molten metal into the die or mould under pnssurc sufiUcieot 
to insure a casting of perfect contour. 

3. An alloy suitable for the process. 

Die-castings being made in rigid niouMs are cast close to 
given dimensions. A certain slight variation must, however, 
be allowed for, which will vary with the nature and physical 
properties of the alloy employed. For example, a tin-alloy 
die-casting can be produced and held within closer limitations 
than an aluminum alloy die-casting of similar shape and size. 
This, to a large extent, is due to the higher melting point and 
soliditlcation shrinkage of the latter. 

From the I'uroguing it can lie readily seen that the main 
function of a diu-cusling is to save on the machining cost of a 
given part. Where this is not desired ur is not of importance, 
the die-casting pnH-css is genenilly of little or no aiivantugc. 

The dies or moulds used in the die-casting process arc 
machined from ste<-l and to insure a die that will not crack 
or break up in s<Tvice, the use of high grade special alloy steels 
are al>solutely es.M>ntial. The making of these dies required 
skilled mechanics of the finest type. The total cost of a die 
may varj- from +1.5(1, for simple parts, to $12<10 for some of 



the larger and more complicated parts, some dies requiring 
three or four montlis continuous labor on the part of a highly 
8kille«l mechanic, for completion. It follows from this, that 
the die-casting process is only aimlicablc where large quan- 
tities of castings are required. The minimum quantity de- 
pends largely upon the amount of machining that can be saved 
on the particular part in question. The writer has found in 
his experience that few parts could be considered practical 
die-casting propositions in less than 1000 lots. Where 10,000 
or more castings are re^juired the die cost is readily absorljed 
and fades into insignificance. 

With the foregoing in view, the possible applications of the 
die-casting process to aircraft production can be more clearly 
unilersli>od. Prior to the outbreak of the Great War, very 
few airplanes were produced in any considerable quantity in 
this country. Die-casting being essentially a quantity produc- 
tion process, it is not surprising that the use of this process 
should have been very limited in the airplane industry, if in- 
deed we had any such industry at that time. The beginning 
of the present war also marks the advent of the commercial 
aluminum die-casting. I'rior to that time, all die-custings pro- 
duced were matle from either zinc, tin or lca<l ba.se alloys. 
Zinc alioy.s, although comparatively strong, are subjiK'l to 
corrosion under atmospheric condilioti.s, and their use in air- 
plane const niction would be a serious mistake. Tin alloys, 
although non-corrosi%'e, have comparatively low tensile 
strength, and their use in airplanes were limitetl to motor 
bearings. This subjeet is discusse^l more fully later. The high 
gpecilic gravity and low tensile strength of lead alloys make 
their use in airplane construction almost prohibitive. Thus, 
we 8ei> at the prcisent time with the airplane construction 
brought to a large quantity production and aluminum alloy 
die-casting developed to a high degree of eflSciency, a new 
lidd of activity. There is absolutely no doubt that the dic- 
ca-iling will lie as big a factor in aircraft production as it 
has b<><>n, and is at the present time, in the other automotive 
industries. 

Heretofore, the use of die-castings in airplanes was limited 
to motor bearings and acces.sories. By accessories are meant 
magnetos, carbun-tors, speed indicators, weather gauges, start- 
ing equipment, etc., since all airplane manufacturers pur- 
chased these from standard producers of these articles. With 
the exception of the engine bearings, very few other parts in 
the airplane motor were die-cast since the quantities required 
were so small that it was found more economical to use other 
methods of production. At the present time, however, dies 
for some 30 airplane parts are in the process of construction 
or have been completed and nmny more are under considera- 
tion. 

Atro-«ngin« Bearingi 

The bearings used in au aero-engine must not be considered 
of Mvondary im|>ortancc. The type of bearing used, the de- 
sign of the bearing and the bearing alloy arc matters that are 
well worth can-ful consideration if on etiicieut engine is to be 
priNluccd. 

The average engineer when thinking of liearing metal imme- 
diately says Rahbitt. Babbitt metal is nameil after the in- 
ventor Isjiac Babbitt, and lotlay covers a multitude of sins. 
Babbitt originally patented an alloy of copper, antimony and 
tin with the latter element in preponderance. At the pn'sent 
time there are babbitt metals containing no antimony, some 
containing more or less lead and proportions are varied to suit 
the particular manipulator. 

Although, the hanlncKs of babbitt metal can be varied to 
some extent the fad n-niiuris that any increase in hardness is 
invariably accom|)anicd by de<Ti'ase in elongation or what is 
more iM>mm<mly understoijil as brittlencss. A soft babbitt is 
more likely lo " squccw- " or pound out under pressure, due 
to its low compressive Htn<nglh, whereas a hanl ba))bitt is 
likely to crack or crumble un<ler a pound. This is most par- 
ticularly true of connecting nnl l>enrings. To overcome this 
difficulty the so-called babbitt lined bronw back bearing has 
been develo|>ed and is used almost entirely in aero-engine con- 
struction. 
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The object of the bronze back bearing is to allow of the use 
of a thill liuiT of bnbbitt and coiiibines the boariuB qualitiis 
of a good babbitt uietal with the comiiressivc strength and 
rigidity of a good bronze. The design of the bronze back 
bearing, and the tuethod of making it are of %ital importance. 
The i-oinpositioti of the bronze, in the writer's opinion, is of 
minor importance, but the composition of the babbitt and the 
bonding altov is \ery important. 

For the bronze back many alloys have In-en use*!, and some 
thai have come to the writer's attention are given Ik'Iow:— 
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tion. There appeans to be a difference of opinion amongst 
engineers as to the proper hardness of a babbitt liner. The 
writer has fouml, by close observation, experimeut and co- 
operation with army aviators, that a thin liner of compara- 
tively soft babbitt makes the best l>earing. Serious diflicultiea 
have resulteil from the use of hard babbitt liners, due to erack- 
ing and cnimbling of the liner under continuous pound eaused 
by imperfect fitting <if the bearing. The following formulas 
are most generally used for babbitt liners in airplane bearings. 



Nimiber 1 is the S. A. K. bronze .specitlcation. The ^ -iter 
has had the best all round results with No. 2 alloy, but a& *or 
as the actual etHciency of the In-uriug is concerned, either of 
llie alloys given above will answer just as well. 

The method of joining the babbitt to the bronze shell is also 
important. Kngineers have long reeognizcil the fact that the ■ 
mere dove-tailing of the babbitt into the bronze by means of 
undercuts in the bronze was not a dependable means of hold- 
ing the babbitt securely in place. The modem bronze back 
bearing is held to the bronze by means of a perfect soldered 
joint over the entire bearing area. Some enginei-rs insist on 
having both the meelinniral nn<l soldered bond. ThLs in the 
writer's opinion is poor practice and only results in an ex- 
travagant waste of time, which at the present time should be 
avoiiled. 

When the babbitt liner is properly solderetl to the bronze 
shell, the babbitt is s<>curely held nt every point along the 
entire bearing area. The babbitt will continue to be so held 
until the bearing reaches the temperature at which the solder 
melts. With the proper solder this temperatun- is 360 deg. F., 
which is higher than the running tem|H"rature of any motor at 
Ibis point. Since the babbitt is held at every point by the 
solder, there is absolutely no strain put on the mechanical 
joint until the solder melts. If that condition sh<mld arise in 
an engine any raechanicnl lock formwl by dove-tailing the 
babbitt would be practically useless, since tlie strength of the 
babbitt is very low, particularly at that tem|»crature and the 
transverse strain applied to the mecbanicul bond (or babbitt 
bolt) caused by rotating of the sliaft, would tend to shear 
the bond in short order. 

The foregoing is in strict accord with actual practice since 
bronze back bearings are now In-ing used in a certain type of 
210 hp. aero-engines where the <mly bond used is a good solder 
joint. In these engines there has hei'n absolutely no trouble 
with the babbitt letting go. Me<>hanical bonds here, as well as 
in automobile engines, proved an absolute failure. 

In joining the babbitt to the bronze it is important that the 
proper method be used. The mere application of a soldering 
flux and solder to the bronze shell may result in the production 
of a bearing that, to all appearances, is perfect. It will Ik- 
found, however, that the strength of such a bond is exceed- 
ingly low, The bronze shell should be carefully defined and 
surface scale removed. The surface oxide should then be dis- 
solved by the proper acids. The temperature and composition 
of solder bath should be guardeil earefnlly. 

The writer has lieen asked on a number of occasions to 
advise on the means of determining whether a finished Waring 
has been soldere<l pmperly. The writer frankly admits that 
the only proper and reliable test that he has been able to find 
is to break the hearing to pieces and see if it is possible to peel 
the babbitt from the bronze. A test g«'nerally used is the 
" ringing " test. A proi^'rly soldensl bronze back bearing 
should, when held lightly in one hand and struck with a metal- 
lic rod, emit a clear ringing sound. Unfortunately this test is 
not absolutely convincing since the rule does not work con- 
versely. A bearing that does not ring clear undoubtwlly is not 
soldered properly, and should be condemned, but on the other 
hand when a bearing does ring, it does not prove conclusively 
that the solder joint is perfect since the bearing will ring true 
even if only the outer edges are soldered. "Tlie onlv safe- 
guard is to carefully guard the various operations and break 
up some of the bearings nt frequent intervals. 

The type of babbitt to be used desert'es careful considera- 




Bahhit Lin'ci) Bkonzk Bearixgs 

and are given in order of the wriler's preference based on 
actual results that have come to his attention. 
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Flax for Airplanes 

The closing of the Russian ports and the growing deman<f 
for flax for aircraft fabric lias prompted the British Oovem- 
ment to create a Fla.^ pHxluctiim Department on the Board 
of Agriculture. The intention is, sa.vs Flight, to make efforts 
to get 10,(KHJ acres of the crop sown in the coming Spring so 
us to insure an ade<]uate supply for the year and to provide 
seed for next year's rwiuirements. Flax-growing was at one 
time extensively practiced in England, but with the general 
decay of agriculture which followed on the growth of indus- 
trialism, it became comparatively a defunct industry. York- 
shire, Lincolnshire. Somerset and Fife were the chief centers, 
and it is in these <>ounlies that flax-growing is to be principally 
revived. In the Yeovil district of Somerset and at .Selby flax- 
growing is still practiced to s<ime extent, and in these places 
the British Flax and Hemp SiM-iety and the I'niversity of 
Leeds have dime mnrh li> encourage if. 

The terms that are being offered to farmers in suitable dis- 
tricts seem to be snch as ought to induce them to carry out 
the hoanl's desire without difficulty. The (lovernment is to 
pay £S 10s. per ton for the total crop of wed and straw, and 
a-s a fair yield is from two to three tims per acre, and the 
seed for sowing is to be supplied free, there oneht to be a very 
fair return to the fanner. MonNiver, the latter is offered vn 
additional inducement in the shape of a cnaranteed minimam 
payment of £14 per acre for all land suitably managed, irre- 
spective of the return of flax. It has also been arranged that 
in case labor trouble should be a deterrent, the Flax Produc- 
tion Department will wec'l and lianest the flax at a level cost 
to the grower of £4 5s. per acre. 



The Bristo)-Ciirti<u) Seoul Has Trial Flight 

The Bristol-Curtiss fighting scout biplane had a trial flight 
on March 13, at Curtiss Field, Buffalo, X. Y. Acconling to 
press reports quantity production will lie nnder way h«for* 
the end of the present month. 
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Etiidency YarUtioii in Airscrews 

By BL A. S. Biach, A.F.Ae.S., AiMicIiutJtJL 



DUBflolty ia MMaetimcs experienced, in worktng out tht 
curves af perfonnaiice for urplaoue, in aniTiiq: at a aulH* 
dcotly eomet ustiiMte tft Vm poirar avidUbl* at wioua flight 
qieeda. 

This ia mainly duo to the difHeuity hi pndiflliaig a priori 
iriiat dtuigaB in ]>ropulgiv« uflleiaiiey an to b* caqfteeted over 
a faizly U£f» raoge ot flij^t spcoda. Chances in engbe revo- 
IntiflOB, due to changes in tnuialatianal veloeity and densit^v 
variation at various altitudes, whieb tend to fnnthor eompU- 
eato the problem, present at tha onlset eonditioiw wfaieb are 
dilileult to ealeulate exeept in partienlar eaaes, and anyone 
who ia seeking for fomnia to eovar moat eases uiet iritli in 
praetiea is Kkeiy to he di»i!«ttnged by the gowning aanltlpltcity 




ol v ariublts < nli nag; into the problem aixl which pOSSeSS tU> 
:ippar('iit easily delinnhip connection witli each other. 

in (ifuling therefore with those caseB uiost liki'ly to bo of 
ust> in practical work, mathematiml ('xacltifs; may have to be 
to 80me extent dispense*! with, providing lh;it cjcprcssions can 
be obtained which shall give results rorrcvt to a sufficient de- 
gree of approximation and at the sano timo ho of a form 
Buflieiently simple for ordinary use. 

In the first place it is as will to notice at the outset that 
theoricR, however inathemiitically perfe<'t they may be. can 
never be more than aiiproximiitions to the furls if the assump- 
tions upon which they have been built up are only near guesses 
at the tnith, and it is indeed well to bear this in mind to avoid 
unnecesearj- labor in obtaining expressions which, analytically 
exact though they may be, still remain of the order of approxi- 
mations only when their initial premises are themselves but 
approximations. There is unfortunately n certain tJ^)e of 
person who is never able to appreciate the value of work of 
this kind and. in consequence, is very apt to deride what he 
describes as " theory " when any set of approximate solutions 
do not happten to apreo with experiment. 

These considerations, wbioh apply to moat branches of engi- 
neering science, arc equally peronent to the proUemfl under 
diseuasion in this article. 

There are two main variables which change tbe efficiency 
of an airacrew at different velocities of translation — ^namely, 
tlie alip or wake vdoeify and the drag/lift ntioa of tiia blade 
aaetions 

Tbe first is a neoeaaary change conaidered from the point 
of view of the dynamics of fluid propulsion, whilst the scconrl 
is incidental to the mechanism of propnlaion employed. 

Xeijclectiii^' for a moment thia accoodaiy cauae of leas in 
efficiency, we can, using R. E. Fnmde'a ezpreasion for gemr 
effideney, write : — 



* **ne Screw PioDellrr lu Air. 
Aeiaaautlcal flocMju Mareli. MIT. 
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wtera F vepreacnta the transitional TCMeity through the fluid 
and 8 tbe slip or wake velocity requisite to produce an axial 
thrut 

Sinee the above formula takea no account of the drag losses 
abaady mentioned, or of the race losses diseiassed in a previou<i 
artaele,t we infer that actual cfficieuces met witb in practice 
will be less than those which it gives. 

This being ao, let us write as a lirst trial: 
k V 

H ;r where JC < 1. 

this emreasioD we most know how 
. This will be anppiiad by the 



V. 



Then, m order to :;p|>ly 
> ehuiigesi with chungea in 
following expression. 

The ful work <lone per second axially is: 
.'/.>. I ., where M = liaaa/aae.: of fluid through aerew^, 
so that the. nqoiaite B.H1*. to pvoduee amdi worlc ean be 
written: 

_ M.S.V . ,^ , 

i| being (he pvopaOer effieietiey. 

Now Jf - (r +1 ), whew D = 

in feet. 



ot 



and since 



we have 



and 
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-.■,.lr. V X /,' 
h f,'i\(-s ill a sirupio and eon<isp form un upproxuuate 
forrmilri r onriecting the air screw cif . inn ^ with the other 
quaiililieti involved, uauiely, //, p, //, and V. The value of 
k may be taken as varyin;; iM-twecn about 0.8 and 0.85. A 
value ot k = JSH ii probably a fair estimate to make. It is 
f mn tiie fonnnla that i) is a maximum when it 



so that: 
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Fio. 2 

the value ot k, and 82 per cent efficiency is probably a limit 
seldom attained in practice. A typical grB]>h of t) against V, 
plotted from this expression, is piven in Fig. 1. This formula, 
w bile very siniple and easy to apply, possesses one weak point. 
For values of the (light speed which are less than the speed 
for which the airscrew is designed, the results given by the 
formula are probably sufficiently accurate, hut for valties 
cnmiderably in excess of the designed airsen>w spceil tfao 
etTicieucy of the airscrew i'lills very nqndly, altbougb the for- 
mula given would make tlie etitcienegr pvogtasaiTV^ insisaet 
with incnaae of tranalational apoed. 
Hue deCtat In the f oranda is impottant when dealing with 

~t VUt ■■ Thp Screw IT..i,eller with Bace ■olatlra.'* 
tCBilM>r is. 

1 1 M< " Tbe acrvw Ptupdlcr la Air." 
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pro()«llers wbii-li have been di-sif^iiril for very low flight apccda, 
as. tor instancf. in onl«r to olitain improved climbing speeil. 

In onler, then, to take account of this fall-oflf in propollor 
efticiency, it is nt'oessjirj- to introilucc into the fonnula an 
expression which shall more corrertly measure the dnig Iossp« 
at translational speeds in (he neighljorhood of that at which 
there is no axial thmst. This is n«><t>ss«rj- for the reason that, 
aitiirt from such losses, no power is required to turn the pro- 
peller when the axial thrust is zero. 

Since the translational speed for zero thrust will not differ 
vt?ry greatly from the speed corresponding to the zero lift 
uagles of the useful portion of the blade, we can roughly 
estiuiate the value of this spee^l which will then give us an- 
olher point on our efllcieney cur\'e indicating about where the 
vfr\- rapiil fall-olT in efllcieney is likelv to occur in auy case. 

Let Fij;. 2 repn'seni the case of tlie screw advancing at 
8>>me translational speed I', and giving zero axial thrust. 

The BDgle of attack — a.,* may then be reganled ns In'ing 
approximately equal to the angle of the lift of the section, 
say 0, so thai we have : — 

t«n(?.-/J) =7jz^„- 

where A. may be regarded us lieing the " equivalent thrust 
radius " of the propeller and equal to /../), say, whore ). is 
approximately the sjime for riilTcrent propellers. If we take 

X = — , we get : — 

from which we can at once finil the value of fi>r which 
the axial thni.-t if<, zero. 9,, can lie taken as the chord iuigl<' 

of ibe blade at a radius equal to X.D, or — feet, say. 

ic 

The determination of V., will then give another point on 
tin- cun-e of efficiency, and thus will to some extent indicate 
how the form of the curx'c changes at speeds greater than 
lhar for which the propeller Ls designed. The efliciency cune 
will then become mo^litlcd as in Fig. .3. 

The work done (per second) bgainst the frictional forces 

may be very roughly expressed as: [i. ^ F -|-'^ j , bo that now 
the expression for efficiency becomes: — 

• ridr ■■ The Screw l>ropplIer Id Air." 



(r+!i) . (v+'j) 




Fig. 3 



;■(■■+})• (-si) 

Whence it is seen that when S = o, r, = n, since M and 
r, may be considered as remaining constants. This shows, 
then, in a rough general way why the efficiency falls at rero 
slip due to the work required to be done in overcoming fric- 
tional losses. — AfroHauttcs. 




An American Pioneer of Soaring Flight: John J. Montgomery 




The Montoomebt Tandem Monoplane Omder 



Araong the pioneers of aoroiiauticas who eontribulfd their 
sliare to the realization of |K»wer Mipht there is one name wlii -li 
has nearly fallen into ohli\non, that of FnjftKsor John .1. 
Montgomery of Santa Clara College, Cal., whose investigations 
into the science of ^soarinf; IliKht oiicj inherent stuliility ilen'.TV'e 
that his name be plaeed in the Annals of Aviation alonp^idc 
with Lilienthal, I'ilelier, Chamile ami Ferl>er. 

Attention has just 
been ealled t<i Mout- 
pouiery's early work 
through an investiga- 
tion niatle by As- 
sistant Attorney- 
General Huston 
Thompson anti \V. 
I). Kakin, w^ho will 
defend the Govern- 
ment Against the suit 
reeently MvA in the 
I'niteil Stales Court 
of riainiB by tlie 
heirs of the late 
Monfgomery. 

Montgomery's j»a- 
t<'nt, applie<l for in 
1005 and allowed in 
1906, alHtut the time 
when the most ini- 
portant of the 
Wright Brothers pa- 
tents were granted, 
elninis the use of an 
airplane wing curved 
from front to rear 
with means for 
changing its curva- 
ture, and also the 
paralMilic fonn of curse. It is alleged that all airplanes now 
used by the GoveniniettI infringe his patent. 

The ease will probably involve the quetition whether the 
use of the small, adjustable, supplementary planes at the ends 
of the wings, known as ailerons, is the ecpiivuleiit of the warp- 
ing of the wings employed by Montgomery. A similiir ques- 
tion foniieil the main issue in (he litigation of the Wright 
Bnithers against Curtiss and others. 

Montgoiurrj'!* tirst small model soaring machines were teste<l 
by dropping them from a cable "stretched between two moun- 
tain tops." These were so well dj-sigtied that in whatever 
imsiiiou drop|>e«l — head first, tail tirst or ujtside down — they 
righted themselves and sailed off u\mn nn almost level course. 
Tliey also respoiule«l to changes in wind ilireetion without 
losing stability. 

Montgomery sjiys in describing his e.\perinie)its: 

"Then I constructe<l a large machine patterned after the 
first model, and with the assistance <if thni- cowlwy friends 
personally mailc a number of (lights in the steep mountains 
near San .Juan. In nmkiug tlw-se (lights I sim]>ly took the air- 
plane and made a running jump." 

That his ussistiints were cowboys may have some connection 
with the fact that the pilot sal on a saddle with his fwt in 
9tirni|)s, by which the machine was controlhMl. Thus he literal- 
ly "saddled the wind." t^ords ran from the stirrups to the 
outer, rear eorners of the wings, and by iH-nditig them down 
ward contrcdleil the <-ourse of the mai'hine. 

On on4' oceu.sion a pilot pr»>»sed too hard njion one c<r (he 
stirrups and his winged steed rolbwl over in the air, " like one 
turn of a corkscrew." but contented itself with one roll and 
proeeed»><l upon an even keel. This accidental hut suci-essful 
liiop-the-loop was uiicloiibteilly the first in the history of tlighl. 

At the conclusion of one of his gliding > ights ilown the 
mountain side Montgomery landed with one foot in a .«<iuirn'l 
bole and so in.jureii his leg that then-after he was compelled 
to employ i>arachule jumpers to make d«»scents from balloons, 
lie states that he had sixteen applicants on his wailing list. 

Professor Montgomery complains in his writings that his 
men were so eag<'r to outdo each other in making spiral loops 
anil figure eights that, " after these antics," he had to limit 
mei-hanicallv their cunirul of the machine so as to |K'rmit 



only straight (lights or long curves to prevent them from kill- 
ing themselves, .\fter being injured he ]danued to build u 
machine large enough to carry two men so that, though crip- 
l>led, he could go along to dirc<-t his pilot and make olwerva- 
t ion.s. 

In the tirst test from a bnllcKtn he wanted the pilot of the 
glider to cut loose at a small elevation as a test, but the pilot, 

probably with ex- 
j>erience in para- 
chut«>s that took 
time to open out, 
niaile it understooil 
that he was no small 
pond duck but a 
high diver and in- 
sisted on launching 
from a thousand f«M-t 
or more. The lantU 
ing spot was pre- 
8cril>ed, a mile away. 
I'poD his cutting 
loose he lost his 
directions and started 
away from the spot, 
but regained h i s 
bearing, brought his 
craft around and, 
passing through two 
or three clouds, pro- 
cee<led to the lauding 
j)laee. After hover- 
ing over it, he settled 
gently to the ground. 
He had tlown eight 
miles in t w e n t y 
minutes. 

These soaring tests 

were made with a 45 lb. glider aljoul the time that the Wrights 
were experimenting at Kilty Hawk, .\". C. 
-. The accounts of Monigomer>-"s tirst tlighta, describing con- 
siderable stretches of perfectly horizontal flight, intimate that 
his machine employed to some extent the " internal energy ol' 
the wind," whit-h was the subject of much of I^ngley's re- 
search, i^imilarly, by taking advantage of certain changes in 
direction and vel(K-ity of the wind, as the soaring birds do, the 
energy of their bodies serving inumcntarily as a kite string, 
Orville Wright, in 1011, long after the advent of the airplane, 
returned to Kitty Hawk, the s^-enc of his early gliding and 
power tlight.s down Kill Devil Hill, ami there, without an engine, 
nise on a (if(y-mile gale ami slnyt-d up for lu-arly ten minutes. 

Montgomery's experiments with cur\Ml wings were much 
retarded by his failure to copy in all features the wings of 
the gull, after which his wings were patterned. At tirst he 
could see no reason for eur\'ing the forward edge downwar<l. 
It has sjince lK>come known that a curved wing exerts a lift 
even though it W tilte<l downwanl thre<> or four degrees below 
the plane of the wind, making the angle of incidence nega- 
tive. He finally suspected that nature was correct, however, 
in giving a sharp downward curve to the forward edge. He 
set a barn door in the position of an airplane wing in the 
win<l and released thistle down in front of it. He found that 
the air chougeti its course before reju-hing the obstruction and 
struck it at an upward angle. Then be re|)rodueeil faithfully 
the wing of a soaring bird and eonstnicted his most successful 
gliders. 

Following the same patleni he later produced wings having 
appro.xinuitely the some rati<i of length to chord, that is, an 
aspect ratio of 1:1 in order to compromi.se between lifting 
piiwcr anil structural strength. The longer and narrower the 
wing of a given area, that is. the higher its aspect ratio, the 
greater is its ctlicieney, but eonsidcrations of strength make it 
impracticable to extend them Iteyond certain limits. Therein 
lies the explanation of the use of biplanes and even triplaues in 
the great lifting machines. Monlgomerj''8 machine was a so- 
calbni landem monoplane, the wings being placed behind, in- 
stead of below, one another. 

The small n-lative efliciency of a wing of low aspect ratio 
accounts to .Mime extent for the lack of success attained by the: 
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airplane of Maxim, who spent a hniulwl Ihousniid dollars 
u|iun it a few years before power lliglit was niuslfrpd by Uie 
\Vri>:lit8. 

Montjfoinery's poiiit of power application was of course 
idintiirui with his ei-iitiT of prnvity, aiiwe gravity was his 
power. The ouly othur fon'e acting upon his machine was the 
air resistance. Tims the ouly line of stress was between the 
center of pressure nn<l the center of pravity, and his machine 
had somewhat the inherent stability of a parachute. 

Professor Montgomery's experiments be^an in the early 
eighties. Like many others he first tried nmchines with llap- 
pinj» wings. The results weri' of course unsuccessful, because 
of tlie great energy loss and racking effect of reciprocating 
motion and the inconstant application of j>ower. In the air- 
plane, by contrast, the pressure of eaeli part is constantly in 
the .same appro.vimate dire<'tion and the changes in degree of 
pres.«ure are gradual. Momentum, both in the rotation of the 
propeller and in the forward motion of the machine, is cumu- 
lative and is con.serNed instead of being broken up and set 
against itself as nmst occur in any reciprocating cleviee. 

But if Montgomery's start was not ba.><ed upon the most 
appropriate principle of phy.sics, it was patterned after 
nature's example in the Tapping binLn. He merely copie«l the 
wrong binl. When he changed his model to the soaring 
species, nature's best energy cimser\'ers, he met with succcs.s. 

It is interesting to note, in view of man's endeavors to pro- 
vide the airplane with inherent stability, that the soaring bird 
has in the bone of his head a sort of compound spirit level 
made of three li(piid-fllle<l tubes extending in the thn-e dimen-'- 
sions, which is nature's device for automatic or reflex control. 

While Montgonu'ry's machine was only a glider, its action in 
the air serves as a go(»d basis for coiisiderntiou of the seeming 
miracle that a proi>eller exerting a backwar<l pressure of only 
four or five hundred pouiuls may keep in the air a machine 



weighing a ton. The Wright Urolhers based their calculations 
U|K>n the action of similar win<l coasters at Kitty Ilawk. As- 
suming that the glide is of such etficiency as to coast down a 
len to one slope at twenty miles per hour, it yields to gravity- 
only at the rate of two miles per hour. An uj)wartl air current 
of only two miles per hour, a very gentle ascending breeze, 
would suffice to keej) it up. The relatively small energy repre- 
sentetl by this inmginary upward wind is approximately the 
amount of energy demanded of I be engini-. In this connn-tion 
it is interesting to note that the Wright Hrothers made many 
(lights with an engine developing only 14 hp. 

The gli<le is eimipelled by the inertia of the air over which 
it pa.sses to follow a certain path more or less downwardly 
inc1ine<l, aci-ording to the glider's etflcieney. It simply coasts 
down a hill of air. Now, to hold a load ou a hillside we know 
that a horse ne«-d not e.\ert as nmny pounds against the collar 
as the weight of the load ; it only exerts a component of grav- 
ity's force, tietermined by the sl4>pe of the hill. So with an 
airplane; the engine for horizontal flight neefis to e.\ert only 
.sullicient force to hobl the machine nn a hillside of air. 

In lun'i <tne of Montgomery's jumj)ers, Maloney, was to 
give an exhibition for a military company, in which were many 
of his friends, to whom he had promised a sensational flight. 
In the rise from the ground one of the balloon's guy ropes 
whipped around the glider's framework and broke it. A warn- 
ing was shouteil to Maloney, but he either did not hear it, or 
else preferred to take the risk rather than disappoint his 
friends. He procwdcd to a gmit height and cut loose. The 
glider tunu-d over and S4>ttled to the ground like a parachute. 
Maloneys' IkhU' was but slightly scnttchol, and it is thought 
that he died of heart failure ou the way down. 

Montgonu'ry's own death occurrwl in 1011 in an attempt 
to launch the glider from grea-^wl skids, when a sudden gust 
of wind ilashed him to the ground. 
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.1\/r Sfietiticiilion» for Aluminum .lllin ii|>l>lii'iiliiil|\ . a |«irt of llieisf sin-cilk'ti- 
Tubing 

Ufc.NEHAL. — 1. Tbn gfuenil »i*eiiliai- I'SK.— 2. Tli«Pe OUUngs Miall be aMtt 

tiom, 101, shall form, acconUug to tbelr ix-arlnifs ami biiMiliiga. 

a|iIill<!KblUu, u pnrt of OieK speciflM- ,"f''.'" V ^H*^ castings slinU hare 

lions. ''^^ foUowliiic chemical composition: 

Matkbmu— 2. The specWc gravity of Tin lowii s 

thf aluminum nllov of thlw *iiec1flctiti<iii ?..'v - - a «o :t 

Shan uot «.«a..r .iu,n i?'::, 'S^-SSI^fcv,:-:': o.!i 

MAM'KAC-Tl Br, - No S<T|lli slljlll I'f C .j|,|,. r It. liiliin.l< i 

usttl III the iii:iiiiif;i.ltnt? of this tiiblii;: 

other than tlmt iiroaiRfU iu ibv uiniui JIani tAtri.itfc. — 4. {.a} The hrouzo 

fecta(«r>a own E)taiit» and wblcb Is or shnU be nwde ttmu lalw m atectnlytte 

tbe Mma compoeltlou an tbe material ^inier confomiliig to I. A. S. B. eiienll- 

spedfled. (Utton 2X2 and pig tin hnrln!; n pnritv 

WoncHAmaip and Fikuh. — -1. Tbe "( nt inist 99 per (fnt. 

tubing shall be stmlsht, deas, amootb, <M No !«>ni|< simli it- u-^ihI in tli<' 

.md free from all InjorlOin dCfWtS both tuauiifuclurf of lhc-s<- .a^l 'iher thim 

Insirlf and outside; that prixiuit^i In the inaiimat tiirer's own 

I'HVSK'At FMnniES.— 5. Te»»He Tc*t. plants and whUh Is of rhf sjiine 

— (a) i<ilirni UH the uiiileriat !<|Mi>ittML 



I ■on.''. KU. sliull loi'iij, aocunliug to their 
«li|iih«M)lo-, a part oT ttieae apecifloa- 
thtus. 

Vr'f '2. Tills materlul U to he uiaed 
for scn-vv inarhlne work; 11 i» n<'t suit- 
;iMi' f. .r stnictnni! parts of aln^lAnea 
;iinl i> lot Use in machine 

I'.itt^ Mill Mii.j... 1 (,. c ..Kslil.-rahij. gtresa. 

MAiruiAi..- I! Till' liars slmll liaVW tlW 
l.'llowing chemloal fomiiosition : 

Per oens. 
80.0 toU.O 
2.25to S.at 
.10 

.25 



bom, nat mtm Amn 

Otbcr UMWIitin, not inore than. 
Zhi«...TT: 



Maxi'f.u'hiu:.- 



Xhe brass shall tie 



lliiiil 7i>r— (6) A siNii.iu till- nil. 
Ing of a leiiKlli a|iiirM.\itiial>'l.\ i-i|ual 1" 
tlif outfiidf (liaiiioter of iti,' HuNImnI iuI"> 
filiiill «ltlj-r;in<l li-iiii.' t r .iii-il inio an 
oval of which the minor Interior axis 
sball lie not leas than 4 for temix'r 2. 
and tl tlmas for leniiier 1. the tblcknem 
of tlie wall oC tba oidRlnal tube. 

Utrtro»tifHc Frvnnrv Te»t. — (r1 Kin ii 
tube shall he snhjected to n hytlriislMlIc 
pressure wlilcli will (ievolo|i a tfiisilc 

Stress of ".<NK> ponsi'ls t"'t' -^'inar"- Ini ii 
(4.fiZ kK- inm.'» In tlio tiilii' l.<it In ni> 
(•n»f shall a te«t prcssun' of iiioi<> ilian 
l.tHio [Miunds )ier sipuire Inch iii.To."! 
ki;. iiim.'i lie rf<iuire<l. Ljich cube must 
wtttastand tbia test wttbout eradni. anwH. 
leaks, or other defeehi. nath nn hnlKlnic.* 

iteJXTiON 01 Tf:sr Sptc iMtv^. — ii. Kmli 
bar shall he siiliji-cttxl to ;i li.!, ill i .hl.i I ir 
test. tensile and n lieiiil t<-st specimen 
sltall lie taken from esioii imi ft i t of tnb- 
Inc or lot of less thnii ]io> 

DtmkN"sio\s vn[> Tnit>;i\<i^ T. nil 
Tbe followiui; ti<lerano->i .-luiU he allowed 
nu aluminum alUty titbltiK. 

Oatsftfe iffotNefer.— rb) For tubes lo«« 
than 2 Inches in outride diameter, ^0.0<ii 
Inch: for tnii<>H from 2 to It tncbee In 
diameter. ±0()i»:-. ftif-|i. 

Wnll y /u. M l 'i ll.- wall thi.-k 

new of the tuhe shall lit- not less than the 
siLN-lfled gainre and shall not lie exceiil.Nl 
b.v more than O.OCM inob for (utH>s less 
than aow ladi In wall ttikliocsa^ nor i>\ 
inoT* than S per cent for thicker tnlH^s 

raHotton.~(i1) The vnrlntion In thick 
uefss. due to ecr-entrielty of the liore ina.v 
not "■••il 10 |.er i-enf of the s|«>rl(le<| 
w.ill thickness. 

l.tnqth, — (<•» Wlmn I'lhliit' is ordered 
ill ilctliiit4' lengths, n.. l.-riiitli riimishcd 
shall lie less than Ih.il sfK-citletl. 
, eTIWSIiMIMlO Ix- ^>M>li,^i >luill ftldilaMid ((«•■ 

Um tonsnls 

ft 7.11. or 
/.■ 

iVmiv P ■ tbo )l>*droAiali ' iMu'cjiute in puunii^i pn 
Ifaqoaite inch. 

r • the rhirlnvnw of ihv tub« wnti in indirtL 

R — 'h*- int.'ratil rnH^iin 'if ili»" intw. 



far Hiiiringt 
<;i:Nr.K.\u — 1. The t;eneral speclflctl- 

tious. 101, shall fiotm. accordtng to their 



Minumim t«tii(ilf! ntnfiiicUi. 


PuuadaiMr 


IB >-st*Ul rH>int. 




I'l.lll.li. |l.'! 


Kilminiiiu 




hioiiciitiou 


aijuus-' 


por Kiuam 


)ier siiimit: 


ia 2 iuches. 


inch. 


uunicnetrr. 


indi. 




, jS.IJOO 


:» a 


:t.'>.<WO 


M.O 


12 


. ;io.<»i(> 




2j 0(W 


IT.B 


20 



WoKK \i 4SSHII' v.n:* Fimsh ."i I 'ust- 
ii:i:> must he liomo^rriii'i 'Us ami Irin' ti'.iii 
ihrinknite criicks. sijoiik.* s|hHs. l.l iw- 
liolen, and forelcn matter. .\n\ custlUBs 
ilereloping defects iu umchiuing wuhI. l>e 
re(>laced bf th* maMfsetum^ The full 
welftht of material tai tba or^lBal east- 
lug must lie returned br the purdMser 
for each replacement. 

t'lIV.Sti .VI, I'KoPlKTIt-S AMI TKSTS. — 1. 

lironzc iKstiii;;> ••a' Ik-uviii^is shall liinc 
the following itliysical projierties: 

pooniii pur Kilofnuni 
•^uara |ier aquais 
indi. inUiunctvi; 

.Minimuni li-iuUc •ti«B(tli 3&.000 24. A 

Minimum yinM point IB.rtXI 13 3 

Minimum rlwnitalioD in 1? mrliri jxt i^i-nl. 

Smr.rTioN or Tf.st Spk< imkns.- -7. (u) 
I hc lest liars shall he cast to size eltlier 
fruui the cusling. If the sixe of the same 
wHI permit, or from n seimmte block. 
The test bar shall be connected with the 
oastlnc or block by a OilSS-lucb (&1S 
mm. I gauRe nmning the entire lengUi of 
the test bar. 

(6i The test liar shall be of such a 
form that it .•:ni in- m.-oiiiticil !o the 
I. .\ S r. -i;.]Hliir.l li-M l'Hr 1|.< t.jlal 
lcm;tli shall l>e not less than ti iiiche*' 
(ir>2 mm.) The diameter of the reduced 
section shall be approxlmaiel.v U.&7 Inch 
over a length of 2.25 litchce;. 

(r) At least two test bars sball be oast 
from each beat. Test bars and esatbiKs 
■'hall have the heat number cast or 
-tninpisl u|Nin them. 

"'1 One tost shall hr ma<lo to rp|ire- 
si'iit fsicli heal, hut In <nsc of a Haw in 
till' l«'?'t liar or n hr«ik <iiitslde of tlic 
middle third uf the gauKo length, further 
tests may be made on extra test pieces, 
iiit provided for In the foregoing para- 
limph. 

Ih^iKSfnoKs AXD Tmj!BA!tOKj». — R, An 

i-asliliffs iinwt be trtie to paltcni: oores 
iiiivt li.' nivhX'llj- plin-eil. Siirfiii'i's wlilth 
ail' 111 III' mnchidi'il shall :iil!till r-f tinish 
liiir lo iho rti|uiriil <I1m..'ii-.s m-^ wirli.mt 
leaving an.v trsice of the oriclnu! surface. 



made from lake or electrolytic oomr 
i'«nfiormIng to T. A. 8. B. speCUoadon 

2.\2 and spelter of "V" or "D" grade 
oiiifoi'iniiik; to 1. A. S. B. 8|)eclllatlon 
•.'V;t No scrni> shall be used Ih the mnnu- 
fni'tiiro i)f thwM" bars oth<n- than rhur ino- 
ihu'isl ill the nianufai'tiircr's oM u plants 
.mil »lili|i is of the same COmposlttflO 
ixa the uinterinl 8|>ecitie<l. 

WomuiAXsuir *xn Finish. — 6. All 
linrs shall be aound, straight, free from 
i-onks. laps. (Tacks, twists, eeamn, and 
•laniiiu'i'^i eiiiiM. and are to have a work- 

iiiiiiillkc 1iiii»li. 

I'Mvsn Ai I'Kori imi.s ami Tksis. — ti. 
The liars shall have I be following pb}'- 
"li al iiropcrtii's : 

< r«.«i/C 'I'cxf. — to) 

MiiLiutum ti^njjl.^ .'ir'-aKiri 
rmiiulji prr Kiii'frn&aka 
M)tuuT per iqUMI9 
inch. milUmatSf. 

Il;ir. !ri« l>l-in • inrl. H. illlUTl' t. I .V'l.OOO .tS tl 

I', ir> TfP.i - I" J i:i lir« in iIl.iii;- 

I'lur . , .■»j.'..x>j .u; 1 

lian ov«r ;2 iiwlMM in «ii*iMt«t. . 4i,U00 31.0 

Aewd Tet$.—(h) The bars aball with'- 
stand being bent cold through an angle 

of 120 dcctrees to a raillus e(|nal to tbe 

illniin>(er of ih,. rod without cnicklns. 
Till- lii'iiil ti'Sl li;ir slmtl be full size up 
to u iltauii'ti.-r 'if I..S^i inches. Te«t bars 
of roils oi l.ir^'or illiiincicr may be ma- 
chined to a diameter of not less than 1 
inch. 

SEtBOTioK OP Tsar Snonnira.— T. The 

bars shall 'be grouped Into lots of not 
more than TiOO |x>nnd8 if of oue-half inch 
or letss iu tllamt'tor. or into lots of .".^1 
l>lee(>g if larRcr. .\ tpnslle-test specimen 
antl a iMMid-tesr sis-clmen shall be cut 
from one bar of oarh lot. 

DiMi.NsioNs Aso XoLEiUNCEs. — & Bars 
shall not rarr iB dteoMter more than the 
following nuMMnti: 

laah. 

P«t hm ap to sad iadadias O.VS Mi la 

diamMer ;is O.ffMS 

Fur b&rs IrtMn 0.373 incih up to mmI iadiMl- 



inx 1 imh in lUungMr. 
For Mn OTW 1 iuh ia 

DtoAszax, PAOKiBa, AMO 8Bimiro.-4l. 
(a) Bars when ordered lo any leiigtli 
shall be furnished In stock lengths un- 
Ictis s)M>fI(ScalIy required that lengths l>e 

e.Xiii't. 

I'll Stock lenctbs will be as follows: 

WiM-n ontt^ml in 12'-foot kD(tlu, BO hmgth tiMdl b» 

li'>« t.m S frvU 

n iii ii i riliTiit in 10-fcwt UiDgtbt, IW l«iigt>i ibikll b« 

li's* ttinn tj fort, 

Wlii-n ordt-roi itu .S-tuot lenctha. 00 kAgdl tiiaU 

tknn R Icet « 

Wln:ii onli^red in tl-fiiuf lrn«tlu>. DO Iwictll itall b 

In** iiuui 4 Im. 



f\22Spenfi.n,ion. for Free Cutting or , " ' '^'i^^;':*^ *^"'!,J.™'^"''' 

c a »-"»'">8 aliove. the weipht of lengths less than 

bcrrtv Machme Brass Bars ,..„g„, ..^j^^,, ^ot exceed 40 per 

Orant-tL. — 1. The cmeial spedllea- ««it of uny one shipment. 
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Tht Atroptm* (LoimIm), FdtnwiT 20, 1918 

tomnirrcial Aiiution I'ussibilitira in China — By Allen J. 
i>aniels. — China to a ^rc&l number ot people conx'eys the idea 
ot a large euhmittd eounliy, peopled by millions of half- 
savuijes. As u matter of tacl, the country in reality is as 
<lilTereni possibly can be from such a state. The land is 
cultivateil on every inch of fertile Boil, the people are solid, 
industrious and far ahead «{ a great BUBDSir of so-eallad 
civilized eoun tries. 

One of the greatest drawbacks to China's proj^reea at the 
present time is the lack of means of oommunieation. By far 
the greater portion of China's internal oommereial traffic is 
carried on by water. Railways are only in their vaiuuiS'. 
they are dow and very unreliable. On the tO-ekUcd knig^ 
distance journeys there is usually only one train np and down 
per day, and it takes one, on an average, three times as long 
to aecomplish a distuncc as it woiiiil on a Eitropean line. 

It tt nally only quite recently that a poatal qratem has 
heea uwugorated, but the people have been very quielc in 
ieaninf its una, and have uken up its advantages with en- 
tboiiasm. as will be seen from the fact tliat the receipts for 
the last tinancial year exceeiied the expenditure by nearly 
two million doUais. The Chinese have taken very kindly to 
the " Express " poet, and a gn^at amonnt of mail is carried 
"Express" now, and the volume is increasing daily. 

It ia Baf« to say tbat the Cliine«« would welcome any 
means tbat would accelerate the mails to the utmost. Of 
eounie. as the railways incresise in number and efficiency, the 
uaib will be greatly accelerated, but should a qratem of mail- 
carrying by air be introdneed, it would take Imt a very little 
time to make it a good paying enterprise. 

Knr the porpaw of maU-carrying, the natcrplanc would 
be a far more asefnl maelmi* than the land pUne, at least for 
the next few years, aa then are very few places of importance 
that are not close to floma waterway. And it is safe to aay 
that a guod-siz4^'d waterplaae would find little dilTleolty in 
rising from or landing on any of the rivers of this eouni^. 

With i«gard to tlM fael supplies, this would present no 
difBsttltiei whatever, as there are already two laise oil oom- 
paniaa in China with a network of agencies and mtMigeneiea 
over most of the eonntcy. These compaaiw an ipnadmg 
rapidly, and, in ■ very ahoit while, will aabnee the whole of 
China. 

The Chineae themselves eonid easily be trained as meehaniea, 
and. if necessary, as pilots. They have proved themselves to 
be ver>- apt motor-car driven with little or no nerve. Than 
an hundreds of motors and staamhoata in Chiiia ran by 
Chinese engineera entirely, and I fad eoafldait thai spe- 
cial training the Chineae would beeoma e«part siiplane na- 
chanies. 

China is taking u intaieat b aviatioe fton a mOitaiy poiat 
of view, and than an one or two naebiaes aad pilots euMblo 
tkf flying, as 1^ bo seen fiwrn the fact that the Uffitaiy 
Oomnor of tbo PiroviiMe of Hiuan, who is st the tioie oc 
wiitiiv tiyiaf to quell a nlidlkni in hia Fwvmesk has adcad 
the Onlnl Oovvrraent to hdp him by acnding a couple of 
airplaiwsL 

^eranautfas (LoMdon), F*. ST, MM 

Tht Mr force Fsfrmfi/"?. — On Feb. 21, for the first time 
in F.nelish hiators". the Ilnii.ae of Commons oousidcre<l the 
.\\r Force Estimate'-, which were introduced by Major Bdinl. 
Fnder-Srcretnry of State to the Air Ministry. Major Bair^ 
outlined the composition of the Air ( ...uicil aud the n- 
sppctive function.s of its member? luUows: 

The chief of the Air Staff i-. cl-.arjrod with ai]-. His 
Majesty's Govern metit as to tlii' conduct of air opcnitioiis in 
all quf^ti'iir '1 ;i r im ]i( y alTei tins the security of the Empire. 
inthidirL' 1)i>ti> drtrwi-. He is further charecd with linisnn 
with till «itli llie Aiiniirrilty. .tihI wit', tVi.- Army 

Council .'1- rf-L'iinl- puliry, i.pi'mi idn-. ai:.l in1< lli'^'i-i;cc. Un- 
der }m dopiirlnu-nt I'nll-- the siiliii .'t nf pulicv ns ;iir orirani- 
7nfion> nnd fsifliili-lirnMiS. Tlie principles of ttaitiinsr arc 
laid down by liin;. S. licmi^ of development of tlir air lon e 
are al*i) aettU'-l liy liim, tluidance n* Jo the sjtcciliraiMns 
of aircraft, enpi'ie--, nniLimriit. niiitniiuilion. and oilier eqiiij)- 
ment, strategic and tactical dispositions of air stations, and 
fsnenl aehones for works and aerodromes - that eovers, 



brielly, tlie sphere ussigued to the Chief ol ihe Air Staff. 

The Master General ol Personnel corresponds generally to 
the -\djutant General on the Army Council. He is charyed 
with the duties of raising the i>ers<:)nncl ol the air force, 
witii its maintenance, both in otficer* aiid iiieii, wiili the so- 
lc<'tion of canilidates lor commissions and with the posting 
ot ollicers and men to the units to which they belong. 

Discipline and nil le<ral ijuestions i nnuoctcd thi rcu tli tall 
ttuliin his splicre, a.- well a-. t!io ai mii .;L-['..■lll^ lur '.lit- ti-'jiLcal 
and t-aakiiry servi'c-. 

Till Controller-ti'-tn'u.l i-t Enuiptncm iiuiidu.o tin' luuc- 
lions ol the Master-* ii rii'i al of the Oriiiiaio i' and tij. l^uurt'LT- 
ni;i>lrr-(!ciiOral mi '.In- .Vrmy (.."ouucil. lie rs i-ljari;e(i with 
!tic -'ipi: -II ' • liif pi'oMsiot) of airenill. ri.;;iiu's, aniia- 
iiu'iit, a;niumiuiiiu, ami other cquipliicii'. ii. .u'conlam e willi 
the s< heines and ffUidHiue ;ik to llie specilii .ilions .i: the de- 
iKirtiacnt ol' tlie ( "liief ot tlie Air StalT. ai-!l : he ai i !in>;,/ii.t'[its 
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Direcior-General of Aircralt Pr. ■lim ■ ion r or the 
piodiictioii ol' tlicse stores, and tor fvpcuiiicr:! ;i;h1 u-^-nreh 
to inipriAi' t 11 desijnis and ^ni'idy ol all .•iuch equipment. 

The r»in'i lor ol" Lands is I' urijed with tokinu over, wlic th< r 
i.v LiL' I i-i"oeiit or under the Ik-l'ence of t;n' Krahu jiowero. 
ull iMid rei;iiKeil by the Ministry, and Mie iiiiina;,'! meal aiid 
maililemi'ie Iioul a:i estate poii 1 ..t .n-iv. and su'j.tect to 
the reiluiiX'iueiUb ot ll.e air <»'r\ i< r. i^l all lands lakeii over, 
e\clu»ive of any i-on^tnn-tional w..rk. All eonstructiotial 
work talis within tlif i>rio.ii..e ot the Adininislratitr of Works 
an(i Hiiihiinirs. 1 iiia\ say Ilia; we lum; taken over en bloc 
llie works and laiois laid hy the Army Council and the Ad- 
miralty resju'clively in ronneet i. ei with thO RoySl Flying 
I 'orp.s and the Uoyal Naval .\ir .Servin . 

The duties •■t' the Parliameinaiy I iirtei- Sei retary of the 
State combine, nuitdi'r MmttKn/i*, the functions of the Par- 
liamentary Fiider Sei ri'tary of State for War and tha Finan- 
I'ial Secretary to the War Office. 

The duties of the Secretary to the Air ('o i h iI lomprise 
the general control and eiMjpcration of Air Miiustry ^>i'tM:edun 
and of the eonduct of otHcial business in the Air Ministry. 

AMTOtmiUiet (London), March 6. 1918 

StwtiarditmtkM of Atro-Enffine* — An interesting sidelight 
was shed on the British aero-engine situation in a speech 
made by Mr. Pemberton Billinpj on Feb. 27 in the House of 
Commons. Mr. Billinga said : At the present time we are 
carrying spare parte to the extent in Ix>ndou alone, I think, 
of something like £15,000,000 value for airplane engines. I 
have beani of a sum aimost equalling tliat I do not say being 
wasted but lying dormant in other parts of the eountiy, ao 
that spare parts may be ready for all these engines to which 
1 propose to refer. 

I may say that our enemies, the Qenuans, have succeeded 
in redueingr their standard engines to approximately 7 per 
cent. They employ 160-hp. 6^1inder Mercedes and 260-hp. 
(i-evlindcr and 210-hp. 8-elinder Merce<l^s; 130-hp. 6-cylinder 
and 240-hp. Htnz; iW-hp. 8-cylinder Maybach; 100-120-hp. 
9-eylinder rotary Mouosoupape Oberursel, and 164Mip. 
Aualro-Dainiler. With one or two eM-eplions, this is prae- 
tically the whole output of enemy airjdnne engines. Seeinz 
that our enemy has eflicient engines, seeinp that we who have 
access tmth to the assistance of America, Italy, and FrancOi 
three of the greatest engineering countries in tlie world — 
An.erica for |iroduction and France and Italy for hiarh clli- 
liency- we yet find ourselves at the end of three and a half 
years of war without one enifiiie that we can really rely on. 

[•espite tlie protestations <if icrlain hoiiorable iiiembei-s, 
or the prolcstrti ;o'(- .it' -he represeiita'iM-s nf the Air Ministry 
ill this House, lli.it 1 am utterly wrou;; a.s to the forty-four 
types which wi're -.lamhirilizrii. ir forty-four en^rines which 
were ca^r^il!lr sp.m par's. I liitd on referrinp to my old 
service ti.iie:-, and to intoniialton at my disposal rM.lj,y. that 
at lea.^t si\-\-iin(' eni^iiies have been stnndardiire.l. a!iil that 
is ni.vthiTiL' hut a lomplete list. 1 find tViat Olf lip., llllh]. 
and 130 Clerget, 100-hp, and 120 lip. Monosoupaiie- 

(iiiome, and 80-hp.. 110 hp. ami 130 hp. T.p Hhone. three dis- 
tim t type^ of engines, hnvi' bei-u in the recent past standard- 
wfi\ engines of lioth the Royal Flyiiip Corps and the Hnyal 
Naval Air Service, the spare parts blocking up the stores of 
the Royal Flying Corps and tho Boyal Naval Aa Serriee. If 
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an I'lij^iui'cr witc :l^l<l"l l(i yni' a r*"|>or! he \v<ini<l U'll yi><,i iljiil 
tin ri' IS iiiilliinj,' li«'t\v<'<-ri tlu' ' 'Icp^cl llu' I^' Khoiif, citlii-r 
the bO hji. .ir tlic 1 Hi lip. or the litU hi.. So l:ir a.s llif Nii\al 
Air ^fi'vii (■ IS uoiM i nii.-ii, tln.'v lui'.e i:i>t tho liUMi)!, Mouu- 
goupiii"' (inomc. 'I'liere is tbe 80-bp. unliiiai^' (iiiome. i do 
III - ki <>w wbetbei it is MtabUsiiea or whatner it Iub l»en 

\V;;'ii.i nut. 

! hurt' > Uiv -Ti'i-hp. SumIk-UUI IL'-cylnuk-r. iiiid li e .KlO-lip. 
.'siii!bi';i;3i I^-i-^ liiiiii'r . niul llic lL!-i >liii'li.'r an. I ^.-l■yl- 

isiii'.T. litri.' '.w- liasf Umr ilitTrn iil tvpo ul iiil;iui';s iim'. iMiir 
tjilirrciit connilrlL' b^cls ill isjiari' par's lo Ih' ullai Ih c! Iii vmtv 
wpiailron. W v coiiif In till' Kai^'lr liiills .Murk 111. 1 2-<_vlit!(li'r, 
am; Ihr Kalcoii Ktills rj-ivlitxlcr and the IT.'i-hj). t)-<\ iiinlcr, 
ami wt- ('(iiiit' III the (irc'i'ii SO-li])., ll>0-h]).. anii 3(i0-lip., all 
imdlvitiji sets nl cdmiihlc s|ijir(' partti. We romi' to the 
III i;aiilt-Mf 11 1'df-ii. tlif I>iirraiiii'-I)ii'tri<'li, ami tin 1 tc anlmorc- 
I).iiir.lir l-'iMip. ami HW-hp., and the bmilh 1-Rt-bp. We 
(Miiio to tlio ( iiriif-s, and tfais conntry, I may almoat ny, k 

h:Xi-V('i] with CirtisM's. 

\vi\v is ti l' iiiiii' liif the .\ir Miiii>ti-r tu adupt « liriu utti- 
ti:.if on this fjiKstion. He *hnulil say that out of thost^ sixty- 
t: v>v ty|HS (it ciisriiii^ tljLlc slmuhi hv iiwv on which we call 
rely for tiaimiiLr, one or two tor iii^litcrs, ami tv^<l, three or 
four for iKimhers. ami that we will luit our faith in those, 
anil he ^hoiihi eni;<< I all the nitilnirls of all those pei>|>le. 
who are .simply wuiiiing ))riri l( vs materials and workmanship 
makinsT elitriiies that will iumt lie eiii]>h>yeil. Hp should also 
eaiieel the vast orden; lor spare parts ami roncentnite on 
al>out six lypi^i of enjriiies and devote all our enerjries to 
tnakinc: tho.se engines a.* perlict as possihle. AVe eoiue to 
the Ilispano Suiza l.Sti hp.. ]5(l-hp. peared. ■JOO hp.. L'OO-hp. 
geared, 2tMl-hp. /'<.t4.''<t'. 200 hp. Sun umifrt •<.•/!' , I'eutreiit. 
Bniaier, Wolseley. Wo come then to the Wolseley-Adtler and 
Viper, two more types, and «'e have the Arrol-.lohnstou 
126-bp. aiid 150-hp. aiiil the (iailoway l(iO-hp. anotlu-r hit 
of CDgrines with none of them interelumireahle in any way. 
We eome to what has hei'n the euuse of half the Inm;edy of 
our experituenls, the K. A. K. l>0-iip. 8-eyliinler, lOO-hj). fl^eyl- 
inder, lltO-hji. 12-evliiidpr. Wp have the IJenault 70-hp. ami 
80-hi>. 

Then then- is the A. H. 1, a very exeellent engine. I he- 
licve. the result of de>ii:riis ill the Admiraltv. There in then 
the £. R. 2 and the A. B. C. 45-hp. 2-cyliuder and IGO-hp. 



7 rylinder, and the Fint entwine, stundnidizcd hy the authori- 
ties, and the Salm.s4;in y(J-hi>., l(10-hp., and 200 hp. The 
honorahle sentlenian (the I'liiler-Se^'rotaiy for Air) laugrhi 
at that, hut I ask him at what ilale thest; engines were tiiially 
delete<l from st<x-k, and whether any linus, and how nei ntly, 
hii\e heen eiiiraired in making spare parts. He tc.iL'liI alsi> 
iiitorm us of wlud he knows of the latest type of this kind, 
uinl whether it is not the (im-.^l eiicine whieh the Allies have 
at their diaposal today. We ahw have tlie .^Viuani 60-hp. and 
180-iip. and the Stnrtevimt ISO-hip. 

FlyiriK il <«mion\ March 6. 1918 

Tlif \'w (ierman iiiaiit AitiAhiu^. — .Mlied aeronatilieal 
t in lis have for some time heeii aware of tlie e.xistenee of a 
new (o rman " iriaiit " airplane, \eiled retei-enee* to wliieh 
have reiitrtly aj.peared in the Geruiaii pre-s. 

It apiii ar.^ that most of tli<^e luaehiiies are very hi;.' liiiilane.'j 
ei|iiip]M .l wi^h four eiigims. The enijims are piaeeii i>elwe.'ii 
ihe win'-'s inueh in the way that liie eiiuiiies of Itie (iniha 
hiphiiii - are idni eil, but tandem fnshinn, so that oiie enuriiie 
i ll ini li side <lrni-~ a pusher air-sirew iK'iiiiid the wines as 
111 the (iotlia. and tlie other en;;ine on eaeli side is placed 
iiiiiiii-diately in front of it and drives a liaelor air-si rew. 

Le~.s is kniiwii, at any rale outside ilni Intelliijeiii 0 Depart- 
iiietjl, eoMi'i'rnin^r the si.\-4'n:;iiied It'i s- iijiti'j-i mj. but it is 
assumed that it is proiiahly a larj;e tri)ilatie similar to the 
i'ii)iii<ni. pnili.ibly with two bodies, with a eentml body 
heiwfH'n them, in wliich ea.se the eentral body would probably 
larrv an eiisrine al each end— i>ne driviiii: a trmtor seiew and 
one j>. i)ushpr — the other engriiies beini: disposed in pairs on 
the wiii^s outside the twin fusehipes. There are, however, 
several other ways in whieh these eimines could In- (ilaeed 
on a (riant airplane, and as the ai s:-eng'ined type iiiukI be at 
present purely experimental even in Oerniany, it seems im- 
))rohable that any particular engine firnini.rempnts ha\e yet 
been standardized. 

The ehief reason for tlie existenee of these niani ma- 
ehiiies is that they may carry cnoniious bombs whieh, ae- 
eorilin|; to Qenuaii estiiitatt«, are lo Mbolish whole seetion 
of a city in one swoop. That is to say, instea<l of carryi]i|> 
two or three bombK of 200 lb. apiece they will probably cany 
two or thn-e bombs of IOO6 lb. apieee, or poanbly one 
enonnons bomb of even greater veight. 



The American Aircraft Situation 



American produelion of eombat plaoee has been slow in 
gaining momentnm, but during July will be able to keep 
paea mth the Army's aeiual participation in the fighting. In 
the meantime machines will go forward in gradually increasing 
nambera. Deliveries of single-seater flgfatera, pursuit and artil- 
ieiy eontnri ipaehinea, orders for whieh were placed abroad, 
are now beginning io be made to General Pending. The pro- 
doctiea of traininpr planes is keeping pace with the preeent 
reqairementa. Within thirty days production will laaeh a 
p«lat iriiieh will naeeantate the atoriag of aome of these ma- 
diiMi at a reserve. These are the taUeot faeta vonehed for 
by one of the Ughcat oOeials of the Air Service during an 
interview given a repreaentatfve of Avutkmi am Aeroitao- 
ncu. CxQiKiERnro <m March 2S. 

At a joint meeting on Hareb SO, the War Connnl and the 
Senate Coamiittee on Military Affairs dtseaned at length the 
militaiy situation on the western fkont in Ftaoee, and all 
idtases of ordnanoe pragreaa and preparation and the aiieraft 
situalion. 

The axaet condition in regard to the aviation pmgnB 
and the pnaeot atate of progress waa disclosed. Tlw mfonni^ 
tioB laid before fhe Senate Coouaittee conflana the outline of 
the situatioa given above. It waa definitely shown that there 
is no <,;roiHid whatever for statements which have been made 
by persona soiBBMwed before the Senate Commitlas ttat not 
more than fUcj^-asven all-Ameri<nii lighting nadiines wOl 
be delivered to General Penfaing by July L On the contrary, 
unleaa the bottom drops out of the entire organisation, and the 
gnat plants whii^ are turning ont motoia and beginning to 
tun oat planes other than those of the tiabiag type, whieh 
already an being deliveied in laige qnantllies, and have been 



for many weeks post, (fpneral Ferahing will have by mid-i 
summer all the American planes he ean ime on the front. 

.V report said to have been nuide (0 the President by UutaoD 
Uoiglnm on the alrrrnft situation wa.s printed in pwrt in tbo 
New Tork TForU of Man h 22. It must be remsubsnad that 
these statements apply to the situation as it waa snpposed to 
exist eariy in Jannaiy. Investigation indicates that the printed 
report is full of inaccnraeiea and exaggeratioos; that it in 
hii;lily overwrought The truth Ucs between exaggerations on 
both sides of the question. It wfll be found nearer the side of 
optimism than of pcaiiiniam. The beads of the Air Service, 
it ia said, will weleome pnUication of the facts developed Iqr 
iSm investigation being made b^ Snowden Marshall, El. H. 
Wdls and Gavin HcNab at the instance of the President. 

The program is far from having eoUapsed. It is agresd 
that tiie plUilie has been misled as to probable aoeomplidunent 
by ill-infonned publicity, a great deal of wbieb, it should be 
noted, emanated from oOeial sources. It ie aUw officially ad- 
mitted that mistakes of omission and oommiasion have bean 
madi^ as wdl as ndsealeaiation of the diffleulties to he over- 

The orig-tQal Oeneral Staff program upon which the $040,- 
000,000 appropriation of last July was based did call for 
S^OOO Aimy machinen of sll darinig 1918. But the in- 
comet imprcssioD seems to have gotten ont that these were 
all to be ''^flghtiag*' planes. Another inaecnnnr pointed out 
ia that the nviatd sebedula is said to call for UyOOO eenhat 
plainca Ity the cad of November. Asnmatterof niek thaor^ 
taol seikMHla eaUad for that number of madiines of all tjma 
by the time mentioned. Revised estimate of Febmaiy paondw 
for from ZIOO to 2200 oomhat planes by July. 
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Oijf iif tlii^ Ror^jlmii tta:('iiicii<s is that coritrads for 7')00 
traiiiiiif: pliuirs Ikivu licc-n let, and that ai'lnr si'vc-n iiioiithh wo 
have 1444 on hand, ol wliifh 40 per cor.t ni-e citli<'r worn out 
or useless. The ollicial tahlM now -iliow more tliaii two and 
a hnlf i'\mni tlii.s nundn r. Hp also nsscrls that production of 
trai: ML' ;jiafhinos dors not I'.tceot) 11 per day. Tbt *iMlmfit 
tables shou' a jiroduchiPii of about 50 per diiy. 

More than 'JOO Liticrty t-t-i^inrs will he rcaiiy lor lorcigii 
shipiueul by lh>' end ot' April, and more than LiOOO bv thf I'nd 
of .iuly, nPt><irdir.>; 1o revised si'bedules. By the end ol Xo- 
voinbpr ll.dOO rire .'xp.'. teil to In- on liaiid. When inuAtniUDi 
capacity is n ;e il. :\ daily prodnetiun of 150 enjjincs is ex- 
IH-rted. Th'^ -ta eiiient is, ot eourse, iiuk'Hnitf, hut it IS bssed 
on tar le -', r liit'oi'matton than wan availnhlt- whCB Uw flnt 
rontract"; nfo let for a praetii'ally nnlried ctigine. 

' oniiiieii' the coi.ililions wliieh are said to <'.xi?t in the 
airplane taeiuries would serve no tjood purpose at this time. 
<_"onili'ioiiS are under in\ esl ii:alii n by an unprejudiced coni- 
nii-s.^a.11 o:' praelical men, and the tael^ will doubtless be iiindo 
I>ublii' at the proper lime. to tlu' eountlevs ehaiJttes in de- 
hi^jij « lneli are eiiinplaii.i d ot in llie leMvduui n-port atid in 
tiie Providenie ./'■iinuil's invcstipal ion , '.lie faets aro atmut 
<;(jrrp.-i ; 'nit the coneiusiotis drawn from them are not. Xor 
ha\. ih, I 1 i! -I's oripinatoil within the orffani/jitions of the 
aireralt manniacturera. They have been tlietated by the con- 
stant evolution ot niaehiiies at the Iront, anil by ehaiit'en in 
detjiil to adopt jiarfs ntid litlinirs to quantity production and 
a desire for the ulnai?;; ].erlretii.n and ellicieney. The rr'sult 

of this policy, over-biaudardixalion and relian«« on machine 
pnoKietion, is acaetly what airanift cngioMn predicted at the 

starl. 

Il should Ih" reeorded here that the personnlitiex diri'oted 
ag-ainst Colonel Deed-* and <ieneral Sipiier by Mr. Horglum are 
con.sidered ridiculous, and are driven no credence by the Swre- 
tary of War. or by any others who know these oflieers. 

The -tatenient has n-eently been made that America ha« 
never intenrled and does not now plan to biiihl sinirle-s4'ater 
fighters, be<'uuse of constant chun^jes in type and our -freal 
distance from the fnuit. In fad, the trend has drifted away 
from the sinplc-seaters to the more powerful squadron tijrhtcrs. 
The work of construetiuf; the small li}rhters and pursuit ma- 
dlineti ha^, llien'fore, been left to Franee and Kni^land, upon 
Qenervl I'ershin^j^'s reouiiniendation. IIow this statement is 
to be nOOnriled with the publisheil fact that lar^re orders wen 
Ib Jannar}' placed with ("\irtis.s lor the Bristol sin>;le seater 
tgfater is one of nwny mysterious conflicts in iutormation. 
Reports lately indicate that the sincle seater will continue to 
pl^ an inereiBingiy important part in the air li^'htin^r. 

\arious minors hava been rurretit as to the iierfonnanoe 
of the American built De Havilami machine litted with the 
Liberty engine. These were to the effect that the epM-d of 
titiB machine was as low aa 80 and as hifirfa as 138 m.p.ii. The 
rapresentative of Aviation was shown the labulateil pi'rlorin- 
anee records of all tyi>es ol toreijjn mueliiiu-s, and can state 
that the s|iee<l the American De Uaviland ia oinclall.v credited 
with exc*H>ds anything ahiMm OH the foreign perfonnance 
tabl<>:'. if these' machines appioaBUte the speed indieated 
ander average battle cooditioos they will do as well aa their 
English prototypes. 

Offsetting certain charges made by Mr. Rorglum, nspeosible 
offleiftlii reiterate that the Liberty engine is a sueeesa; that 
there liuii been no protiteering: that if the priees were high 
they wer« baaed upon speed of production, " the essence of the 
piDgrnm that there was no deliberate retardation : that there 
were many mechanical dilBculties which had to be ovareome, 
dm largely to laek of experience and the faet that they were 
OTPatinp an entirely new induatr>'; that there was an over- 
estimate of productive capacity, but that the revised scliedule 
is still higltly luttiHtiietory from a military standpoint; that the 
supply and industrial conditions affected the air program as 
it affected every other element of our war ftreparation. 

One point upon which all eiincemed on the governmental 
aide insut is that the merit of the LilM>rty etigine is certain 
and naqualified. The geared 12-eylinder mtxlel now beginning 
to approadi qnaU^ pioduotion will develop 460 hp. on a 
weight of about 828 m.; that ia, a horsepower for less than 
3 lb. weight. 

The advanoed trainini^ planes tell a dilEetent stoiy. In this 
alasa nMhaaieal diffleultiea were eneoaBteied that it haa taken 
tine to ovareoine, but there i» reason to heHave that the tronbbs 
have been eorte^ed and that the ontpnt will be speeded np. 



T!ie reeommendatiou by Mr. Boiglum that the (Jovemment 
seize the . hief airplane factoriee On the ground that $100,- 
tciO.dtio would be saved, morale improved, labor conditions 
protected, production increased 200 per cent, and the whole 
aeronautic department n-eonstnieteil, is unsupported by facta 
or figures. As n matter of f.act. the (Jovemment is Low in 
virtual control of the airplane factories through ita produetiOB 
ollieers, inspectors and nccountniits at the planta and thlWtgll 
cnvlits extended by tljc War Credits Board. 

The criticism that only a comparativdy small and favored 
irnrt of the country's inanufaetiirinp resources have been 
utilized i-s a familiar one. Two months ago Colonel Deeds 
tcstittod before the Senate ililitary .iffairs Committee that 05 
Amu and 400 anb-coustractors were at work on tlj4' ainrnft 
pmgram. It is understood that this numbi^r has since in- 
creased. It is a fact that there has been a great <ieal of bitter 
critieisiu by disappointed contraetors who had neither the re- 
sources nor capabilities to mannfaotura aiiplaaes or parts. 
Ol) the other side there have been cases OC what appears to be 
injustice to a few of the smaller airplane eoBcerns which might 
have been pmcti<'ally subsidized and told to go ahead and pro* 
duee something. If only one successful lighting machine had 
nsulted fn^>ui a dozen failures, the juatifieation would bsaoffl* 

eient. 

I he Boi^um report includes an argnment for the eieatioii 
of a separata dcpartnuMit of aeronautics to be distinet from 
Itoth the Anny and the Xavy. Coramcuting on this in ita mem 
story on the Boiglum report, the New Yorv World saya: " In 
this n'sjtect Kr. Borglum ooiucidea with certain uggMtivna 
that have been made from time to time by tlie Aen>C3nb of 
America." 

The otlicial publicity on the ain^aoe program haa in the 
past di alt entirely in generalities. The offldal atatenmnto hava 
always been qualided by large " ifs." Promises tax tiie fntnn 
have been nuMle instead ot telling the pnUia the pnssnt ntu*> 
tion. The "ifs" are forgotten now. The pnblie was led to 
expect WDnderfol pertonuaees. The inevitable n^action has 
cone. There have been maqy {aihms and disappointments; 
nevertheksa, genuine progress has been made. But tiie policy 
oC coneeidment for the nets, and avarwroughi publicity for 
the promiaea, has resulted in one ot the bigCMt " failona" ia 
the present aituadoo. It is now hes a mttar of violation of 
military secrecy than of ntaiwtainittg pubUe oobfldence. 

It ia nndeiatood that the Airetaft Board ia now preparing 
an aeearato atatament of the ritutioo wUdi will help to re- 
store comfidenee. This fa needed. 



New Kndiiranee Record 

.\ Model 5A 8 eailiiider, l.'id etigme, manuiacrured by the 
B. F. Sturtevant Co. of Hyde Park, Boston. .Mass.. in the 
L-W-F Kiiffineering Co. trnininir biplane No. h;J, estuhlisheil a 
new Alin riean enduraiiee rn (tr'l, with a piLsw-nger, on March 
28, at KUington Field, llonston, Tt \as. The machine remained 
in the air continuously tor a tr<'.al IIil'Hi of nine hours and 
flfty-thrw minutes, Mli.- ],l\u^ was II. Yelle of the B. F. 
Slurtevaiit < o. The maelniie !<-l't the ;_-ro;ind at H:2:') a. m. and 
liirnleil at ii:IS ]>. m, Tiie LTi'ater |iarl of llie llight was over 
ihi' tKvvn of l.n I'.itti-. Tla- I'liL'ine. aeeordiug to reports, did 
ia>t iirs.s .'111 .Aplosion durini: the entin' ilit:lit. and the machine 
w.is only toreed to des<'etid .itter r\i r\ dni[i ot gasoline had 
been ee-n-'^nnied. 'file llitrht wa- made with (tit •;al. of gasoline 
and 11 '^'al. nl' oil. It eu'leil w;tti no [.'asoline and .")' ^ iziii. of 
oil. The I'onilitjiin of llie engine alter the flight indicated that 

it could have reiiiaaie.i nu for several hoon longer if snfBeient 
gasoline could ha>t> b<H>u carried. 



Rerriiiting of Non-Flicm Stopp«'il 
The work of reeniitiiig for the non flying units of the .■\\'ia- 
ti4in .'section of the Sigtial Turps has been slop|ied temporarily. 
Orders to that effect have >ici-n dispatched from Washington 
to all recniiling boards throughout the countr>'. 

It is stateil the reason is that suflleient recruits have been 
obtained for all those units so fur organized and no more ap- 
pUcstions will be receive<l until additional units are roquir<Nl. 
This will not be ontil from one or two montUs. It has been 
undenttood for some time that the number ot applicants haa 
been lot^go and that it hi now voy easy to obtaut amn tot this 
branch of the service. 
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News of the Fortnijiht 



The LalCNt Aerial Mail Plan* 
0. L. Couuer, reprasetitiug the Voai (iiliic Department in 
the matter of iu><-iiring suitable siteH tur landing places for 
airplaiieii on the Wasbington-Nfw York aerial miul route, has 
ntnm(!<i to Washington, D. C, after having spent four days 
on this mission in New York and suburbs. To a representa- 
tive of Aviation and Azronadticai< Exr.i.xF.tRiso, Mr. Con- 
nor stated that in the parly were also Fostma-Kier Waller C. 
Burton ot Urookl>-n, (wo mmban of the Brooklyo Chamber 
ot Coinnifrce. and jfajcv Hirfdea and Captain Solomon of 

the Signal <'i>rp8. 

In aiiilicuii to the sites mentioned |)revu>u«ily ;is liaviiig been 
investigated wen sites in Bflmont Park, .lanmira and other 
pla<'es on Lon^ Island. The one wIjk Ii i.s eonsidered most 
available now IS a tHMt of Flat bush ( tardens on Kings High- 
way, about twenty ninntes haul by motor from thn Brooklyn 
po-r oftii e. Tt se«n8 to bo the present purpose to take this 
si'- , ii a lease ean be seeured, but if not, one of two other sites 
which lm\e already been looked ovOT, may he aeqtiired. It is 
thoug'ht a detinite dtK'isioii may bs BMtde this vreek. 

If the site on Kings Iligtiway is secured, the plan is to speed 
the mail by automobile to the Brooklyn post oflBce, whence 
it wiO be diot ^ pneumatic tulies to tbe several port offices 
in New Totlc Citjr, but should the eontnols tOt Ou pnenmatie 
sen-ice not tii> renewed, and this question la now benne Oon- 
gress, ic IS admitted that this part of the plan will be 
what di8ru|>t>'d. 

The Depart I iit'iit is now woridng toward the development of 
devices, which will pannit the starting and landin;; of air- 
planes from and on a very much smaller Ik-Id than is now 
reqnired, or even from or on the roof of a |i<>mi office or other 
lai(e building. Very satisfactory pro^reisK in this direction is 
nported to have been made and should these devices prove po 
be mearceeful, two reanlta would aeenie; the ni>ei'Nsity of the 
pnanmnttr' tubes, motor trui-ks and la]idin<; ti<'ld.s in con- 
aeetion with ilie aerial mail service would seem to be obviated, 
and the delivery of mail matter would be inateriaUy expedited. 

It is {tointe^i out that a landing field of the size now re- 
quired, or about 2000 sq. ti^ it one of the diiiiealties which 
stands in the way of the gniui. employment of airplanes for 
postal and eoniniercial purposes. It is also stated that the 
difficulty of sei uring proper sites at New York and Piiiiadel- 
pbia >vill delay the opening of the route a month or more 
beyond tlie date last set The original date was April 15, 
«)ii< )i wa^ I'hnii^ed to April 25, but it is now thought that (he 
op* liUiv: of the service will be poetponed to ts late as May IT). 
It la intended, however, to inavgnnte it as much earlier than 
the laat named date as poatSila. 

Leapue Island, which was nguitd as good as aettle<l tin the 
rhiladelpliia landing field, haa neeewsarily iH-en elitninuted 
from further eonsideration on aeoonnt of the work nbieh is 
being done there for tbe Paildng Commi.s.>;ioii and wliteh will 
notbe completed for about one year. The I'liiludei]diia situa- 
tion, therefore, must be reinvestigated and a eommittec of 
Department and Signal Corps of1i(-iali> is planned at (bis 
writing to go there for that purpose. 

The extension of the aerial n.ail n)ute to Atlanta, Ga., whieb 
waa reported in the AVUOIOM AKn AKRONAiTirAi, Rkaixeek- 
INO as having been proposed to tbe Dr|>:trlliu'nt by (^lng^e.s^i 
man l^omas M. Belt of Georgria, i^^ out of the (]u<>stion at tli< 
present time. Mr. Boll was so infonned in a letter from Post- 
master Geti> ral Hurle!,<>n on March 14. The Postmaster Gen- 
eral wrote that there is no immediate prospect of an eartenaion 
as the funds avaibbk will not pennit it 



Flies from Mineola to Washinfloii 
lient. Geo^gca Flaebaiie of the French Aim/s aviation 
corps, flew from Hinet^a, N. T.« to Washington, D. C, last 
week. Lieut. Flaidiaiie made the 260 mile trip in a Spad 
fighting scout. 

He started from Haidhnnt Field noon after the noon hour, 
but eneountaiing engine tionhie passed the night at Philadel- 

ghia, xesoming the joumqr at 10 o'doek the following day. 
[e readied the infantir parade grounds at Camp Meade at 
ll.I5| deoeended and took lunch there and resunung hia trip 
at 2 p. UL, and was in Washington Rfteen minutes later. 

Lient nadiain haa seen two and one-half years' service at 
the front and has downed seven enemy planes. 



$188,042,969 for Naval Aeronautics 
Chairman Lemuel 1'. i'adgett for tbe Committor on Naval 

Affairs, reported to tbe House of RttpwaeBtatives on l^rah <U> 

the annual navul appropriation bitt (H. R. 106M) fbr the 

flacal year ending June 80, 1919. 
The t«xt of £e paragraph makinig an amptopriation for 

aircraft reads: 

" For aviation, to be expended under the direction of the 
Secretary of the Navy for procuring, producing, oonstrueting, 
operating, pieaerving, storing, and handling aircraft, establiah- 
ment and maintenanoe of aircraft stations, ineludiiig the ac- 
quisition of land by purdiase, donation, or condemnation ; and 
for eiperimental work in development of aviation for naval 
purpoees, $188,0^,960: Provided, That the sum to be paid out 
of this appropriation under the direelion of the Secretary of 
tlie Navy for drafting, clerical, inspe^on, and mesMiigier aerv- 
iee for aircraft ataUons shall not exoeed $300,000." 

This sum ia an .increase from approximately #94,000,000, 
tbe amount origia<% aabed for by tbe Draartment 

Bj the bill the enfiated penottnd of tbe saral BcaerM Fly- 
ing Corps k iaeieaaed to 10,000. Indudad other ImAlation 
reeomaeoded in tbe transfer of all nuadien of dm iMkaal 
Naval Volunte^ for aeMaaatieal dntiea to the Naval Biati v e 
flying Corps, and that ao oflkar of the N. B. F. C ahall enr- 
eommand enept within hia partienlar depntncnt or 
ee. 

It u alao provided " that hereafter the alowaiMM of oSeenir 
euliated men, and student fliers of the naval aarvioe ahaU in no 
cose be iaereased by reason of the periSanB u ee of aviation 

duly." 

A report '<t the enmrnittiw aeeompanying the bill eiplaiiia 
that " tbiB provision doea not taka anray the inoreaacd pay of 
aviator^ but doea taike awi^ ineNaaad aOowaaeea." 

Thia 18 uadentood to have been a laat minute change made 
in the UU at the request ot Seevetaiy Daniels, who after hnun- 
the daaiaion tCMhed 1^ tbe Senate Conmittee on IGfitary 
at the raecbt bearing on the pay of Amy aviatony 
wrote the dmirman of the House Committee on Naval Afllaiia, 
pfaHfaurUa departOMnt m line with tiw amended War Depart- 



itty 



Liberty EnginMl Seaplanes Fly 
Naval seaplane!! liiieil with Liberty enginea have 
made a nunibiT of trial t1i)rh(s. 
Hie following !>tateniriit regarding these tests haa been iaaned 

by the Navy Dejiarlnient : 

" .\ Navy rlv.iij,' lnmt, e<jui]>ped with a Liberty engine, flew 
tr<mi the Naval .\ir Siiilioii, Hainplon Koads, Vs., to Wash- 
ir.f^toii yi>;iT(lay i Wedne.'iday. Mareb 20 1 morning in two 
hours The (hatati' e eovered w.i.s alMUl 180 mdoi,. The motor 
anil plane functioned as evpceted and the aviators report that 
the eii);ine ran u itiiout n uiiss. Three naval aviators made the 
trip in t he plane— Lieut. D. H. MeCulloeb, Ensign Slatar, and 
Kiisi^rn <i. M. Brush. 

■■ Seajiliine hangars have l»'> ii i to ted i>!i the Kastern Branch 
4ii' tli«> I'otoinue at Aiia- ostia and similar llights will be made, 

" The Na\ V has si'\ < ral mm i ire seaplanOS equipped with tiie 
l.ilnvfy < ii-riiH- which are il\ jtif,' daily."' 

A vi , i.tmI lest on Man'h '2- xvas made with two seaplanes, one 
i>i whuh w.ia enuipped with a Lihert> eiigiiio and the other 
not- It wit^ it: till' :iMtiire of a comparative test, with the 
Lilterty plane \m:<iiu:j{ the honors. It is stated that the Lib- 
erty oiitdistani id the otln-r plane in the i.onipetiiion. 

This teiit was witnes'^eil hy Si-.Totary Daniels; Kear Admiral 
l>avid W. Taylor. Chief i H(,> iiH ior and Chief of the Bureau 
of Con.stnietion and Ke|.aii : K'l-ar .\diiiiral Rol»ert S. QrifBn, 
F.nifiueer in I 'luri Mini < iii. t .t the Bureau of Steam Engineer- 
iug, and Rear Admiral Haiph Karle, Chief of the Bureau of 
Ordnance. 



Tci-t of Rriggs Seaplane 
The Briggs Aeroplane Co., which is located ni the building 
of the so^alled Portland Brewery on Washington Street, Alex- 
andria, Va., completed its first machine last wet-k. This is a 
seaplane and is now stored in the company'^ hangar at Jones 
Point, that town. Trial fliehts will be made shortly. They 
will be in cbaiKe of T<ronard Bonney. 
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\WIEN THE GIORIOVS DAWN OF VICTORy COAAES AND THE TRVE 
STORy OF THE WAR CAN BE TOU). IT WILL BE FOVND THAT CVRTISS 
y\EROPLANES AND CVRTISS MEN HAVE "DONE THEIR BIT." 

CVKTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO.V.S.A. 
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Congress Has Before It These 
Appropriations for Aeronautics 



To continue Anny program for balance of fiscal 

year ending June 30, 191 8 $250,000,000 

New Army appropriation for fiscal year begin- 
ning July 1, 1918 1,126,654,260 

Naval appropriation for fiscal year beginning July 

1, 1918 188,000,000 

Post Office Service 100,000 

National Advisory Committee for Aeronautics. . 260,000 
Total $1,565,014,260 



The aircraft program is behind schedule. Present facilities must be 
speeded up. At the same time, increased sources of supply must be de- 
veloped. Additional airplanes and engines are under consideration, are in 
process of design, and in some cases the first experimental planes and engines 
have been built. Production must be gotten for these new types in plants 
which have not yet been utilized. 

Acdve steps are being taken by the Government, through the Post Office 

Department, and other departmental agencies, by Chambers of Commerce 
throughout the country, by corporations and individual groups looking to- 
ward the commercial era of aeronautics. The actual opening of this era will 
take place this spring, when the airplane postal route between New York 
and Washington will be inaugurated. 

With new appropriations of $1^65,014,260 for Army and Naval aero- 
nautics becoming available, the next six months will see an expansion which 
was not even contemplated when the unprecedented sum of $640,000,000 
was appropriated last August. 

Our Ser\ ice Department is well equipped to 
give any information wanted. Your inquiries 
will receive prompt attention. Write to 

Aviation and Aeronautical Engineering 

120 West 32d Street NEW YORK CITY 
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GiUette 

Safety Razor 



Have You Seen the New Gillettea 
SpedaUy Designed for the Fighting Man? 

'T'HESE models were deaigneJ by tnonibera of 
■"■the Gillette Or^nization who have Been 
■enrioe with the Colon and lutow what the sol- 
ditr ia np against. 

HuBdnda «f odkm and man an buying 
them-^ U. a Sarriea Sat in Hiatal and 
tta new Shald-emaTCd aato ftt ITade Saa'a 
■oldJen and ofBcen. 

The Gillette it the on* naar for the man 
who ii doing things — ^the one rator with world- 
wide use a^ reputation. 

When a man wants new Blade* ba can cat 
them at any Post Exchanue or Y. M. 0> A> Bot 
— here in America or OverseaR. 

Our Paris Office carries stocks- is constantly 
supplying the American Expcditiuiiary Furtta. 
Gillette Safety RazorH and Bladt'.s <>ii ■^ulo 
everywhere in France, England, Italy and the 




The Minute 
a Man Puts on a Uniform 

The fighting man doeffii*t want to dawdle around. He wants to do a 

thinp right — and pet it over with. 

That's why the boys in the Service, the world over, are using the Gillette 
— 43ie "onoemver mor." 



The GiUette saves from five to ten 
minutes a shave — no strops or hones 
to clutter up tiie kit — blades always 
sharp — always rssdy — Mo Stropping 

— No Honin^r. 

The Gillette is the real service razor 
— 100% efficient on any kind of beard 
or skin — under every possible dtmatie 
condition, in any part of the world — 
iriiether in hot or cold, or hard or soft 
water. 

It's a shaving tool that gives a vel> 
vet«iioolfa shave in rsmrd time. Ten 



million men use nothing but the Gillette. 

The new IT. S. Re},'-\ilations say that 
ever>' man called to the Colors must have 
a razor — a razor that will meet all tiie 
demands of a soldier's life. 

Every man under the Colors needs 
a Gillette. 

The mother, sister or friend of a boy 
in camp, or a bognriio*t ffofaig into eamp, 
couldn't possibly make him a more use- 
ful or acoeptaUe gift than a GiUette 
Safety Baaor. 



GILLETTE SAFETY RAZOR COMPAJNY 

BOSTON, MASS., U. S. A. 



Oiunrs fAWwn Rakhi Com miit, or Caitma. Lm 

TM ST. Ai.KTAxnn St., IIohtkbal 
OlU.ETTE SArriT U.tTioK Socim AHOMTIIB 
17 Bia, Hul Uk BoKTlB. PAue. FlAllca 



Vhov* ton Qnnao * 9nu 

Via Bmao. U, Miuii, Italy 



OiLLam B*i«rr fUaoe, Umm 
OaiAT PoirtLAjro St., Londok, W., ~ 
A. O. Micirici-E-s 
03 LitaiMT. PvimooiuLo, Bossu 
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IN THE AIR 

Calls for 

Speed — Strength — £ase of Control 

In addition to these vital requisites the new 
Continental Pusher offers wide range of 
vision for Observer, Camera Man or Gunner. 

The Continental Aircraft Corporation 



Factorr and Aviation Field 
AMITYVILLE. L. I. 



New YorK Office 
120 LIBERTY STREET 



MANUFACTURERS OF 



Airplanes, Experimental Airplanes and Parts 




k • L 



Wlttcmann. Lewis Mod«l T>T. «0 h. «. 

WiTTEMANN - LEWIS 

Aircraft Company 

NEWARK, N. J. 

Main Office and Factory: 

Lincoln HigHway, near 
Passaic R.iver 

T«l*»Kon«, Markst 




The 

Lanzius 
Variable 

Speed 
Aeroplane 

Executive Ofiices 
156 Broadway, New York City 
Telephone 6668 Cortlandt 

Lanzius Aircraft Company 
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TiiKmAS'ihsfCE Aipcszapt Coppoc^noN 



ITHACA. N;V. U.9.A. 



C<»ntraetor» to U. S. Government 



, WALD£N-HINN£RS COMPANY 

> BUILDERS OF AIRCRAFT 



MILITARY AIRPLANES 

SEAPLANES 
FLYING BOATS 



OrVICt AND FACTORY 

EDGEWATER, N. J. 
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UNITED STATES AERO PROPELLERS 

Designed by experts. Material of the highest grade, rigidly inspected, used in their 
construction. Experienced workmen, with a thorough knowledge of their crafi, build 
them. Production carried on in the largest and most efficiently equipt Aero Propeller 
factory in America. 

'Contracts now in production for the following: — 
United States Government - War Department 
United States Government - Navy Department 
Canadian Aeroplanes Limited. 

UNITED STATES AERO PROPELLER COMPANY 

GENERAL OFFICES 

BECHER AND GREENBUSH STREETS 
MILWAUKEE . . . WISCONSIN 
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LUMA if Binfanao'i 
piiot by idghH. 

It illomiaates the ngarei 
and bamit of his buoy- 
ancy meter Aoi other 
instmmeots so that they 
staoci out as clearly and 
dtttiiKtly 11 by day. 

In addition to high Ib- 
mlnosityLuma has great 
permanency and it re- 
tistant to the action of 
noiatore uti atmospheric 
inflsence*. 




I 



Our service it detigB«ti 
for the convenience aol 
Utt greater econoroy «l 
BUBsfactnrers of ioifij 
caiiag iattrBmentt. 

We tpfiy Lama to 
of every descriptioB. 

Our work insures 
greatest attradivei 
and maximnffl result 

Write for details. 



We Use the Celebrated 



(RADIUM LUMINOUS COMPOUND 



RADIUM DIAL CO. 

Forbes and Meyran Ave*,, PITTSBURGH, PA. Nme York omce. W2 Aatw Trutt , 
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WASHERS -GASKiTS- PACKING 

STRIPS 



QUkL IT^ > SERVICE 



GBOOVES 



CUTTING-PUNCHING-STmpPING 

To take up shocks — eliminate noise save machining of metal parts feed oil 

tu high speed bcatinKS — we furnish FELT parts, cut to special blucprinL 

Felt value is determined by wool, hardness, resiliency, density, etc. Are 

you sure thai the FELT now used for your parts is mxactly tailed to the parpot*? Our 
Special Service En^neers will tell you — without ubIiKation. Consultation is FRKK. 



LEf US SrHNDARDIZE yOUB SPECIPKATIONS 
FELT OB ANT OTMEB BESILIENT MATEBIAL 



ON 



Our Engineers are her 
serve you. They will esu 
mate on your FELT or 
CUTTING requirments 
and help standardize 
your Felt or other rewi- 
litnt mattriaU, With 
our own invention, s 



rem.. ■ K.. I' 10 :,(■■.',■ r :.n'..iiicrit 

THI WIDMiy PATIHT 

"BISIUONETCa" 

■.vhl, h l-u .It. V.-': >- - 

t-.kiMm IhlcknwMM — harij' 

tltft'.t mntetl^l. !lrn>l Mmplet 
nr blurprlnt» ftir uur cstimiite 
-TOt)AY. 



IV A LAaoNATony. ae. jBFraRaoN ar . cHicAso, u 

SALES OPrrCKBt NBW YORK— DETROIT 




a counterbalanced aviation 

crankshaft .... 

PatmnUd July Itth. If 17 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eUminates bearing pressure 

Wm hmm thlppmd $t.S53 CoanttrbmUmcmJ Crunkthmfta tm March 22, lfl$ 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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ENUS 
PENCILS 




A- 



Jthough cameras 
are generally used 

for picturing the enemy's posi- 
tions there are times when the 
aviator has to make a drawing 
and his life and others may- 
depend on the speed and accu- 
racy with which he makes it. 
His p>encil must be the besl 
It must be strong, well 
made and of the finest 
materials. It must not 
break, smudge nor grit. 

VENUS Pencils so^ the stand- 
ard by which all pencils 
are judged. 

They are exactly what you need 
for your work whether it be 
rapid sketching, the most exact- 
ing of detail drafting or writing 
letters home. Buy VENUS! 

17 black decrees 
bB softest to gll hardest 
and hard and tvedium copyi»z 
all perfect 

FREE! 

Trial Samples of 
; E.\t S Pencils and 
Eraser srnt free on 
request. W rite for 
test box today! 

Pleasr enclose 6c. in stamps for packing and postage 

Be sure to try the splendid 
l-ENUS ERASERS 

American Lead Pencil Company 

242 Fifth Avanue New York 

and Clapton, London, England 






FOR 70 
YEARS 

WE HAVE SOLD ONLY 
HIGHEST QUALITY 

TOOLS 
HARDWARE 
AND SUPPLIES 

Always hobbying Quality! 

Always seeking out the latest, the best, 
the tiiost up-to-date, the most depend- 
able. 

Always striving to give our patrons 
their full measure of real value for 
every dollar paid us. 

We invite corresp^irulcnre with those responsible 
for the buying of these lines, especiallv purchasing 
agents of Urge corporations who have haH some 
difficult\' heretofore in connecting with a source of 
supply that wa.s large enough to give their require- 
ments the attention such requirements generally 
need. 

(Please Mention Aviation) 

HAMM/^CHER, SCHLEMMER & COMPANY 

New Y«Hi Since IMS 
Fcwtli Atcikm ind ThirtMfltli Stra«i 
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Factors of Safety 

Covnt in Aeroplane CoastrnctiMi 



NON-INFLAMMABLE 



Gelesiniii H VanHslies 



NON-INFLAMMABLE 

llfiiBiniiSli^(s^^ Films 



HAMiivionmnD ar 



Chemical Products Company 

93 BctMd Street Boeton, U. S. A. 




Johns-Manville 



Aeronautic 
Instruments 



/^UR dengning staff and 

manufacturing organ- 
ization are both at the call 
of those who require jpeed 
indicating and revotuHon 
racoftKf^ tnatnimenta. 

We invite your special 
problems in airplane acces- 
sory apparatua. 

H. W. Jobns-Manville Co* 

New York Gty 

19 FaetoritM. Branchet in 60 Cititt 



Number 72 

the standard 
Kite Balloon Fabric 

OF America 



A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OP PURE PARA RUB- 
BER. 

THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 

LABORATORY EXPERIENCE. 
AND POSSESSES EVERY FEA- . 
TORE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 

Strong 
Gas-Tight 
Neutral, Invisible Color 
Withstands All Weather 

Conditions 
AND Ages Well 




MADE BY THE 
WORLDS LARGEST RUBBER COMPANY 

Unit£d States Rubber Company 

NEW YORK 
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THE No. 613 DEFIANCE AEROPLANE 
PROPELLER TURNING LATHE 
TAKES THE PLACE OF EIGHT 
TO TEN SKILLED WORKMEN 



IT*8 conii*rvtng rn»n p«w*r, 
Bach Defiance AerciptAne 
Propeller Turnlnr Lath* r»- 
leajifji from •ight in t«n akUliKl 
wftrkm«n fftr olh*p 4tutl«*. 
With oti« inun (»p«rAtinr * 
number of machlncB. the coHt 
of working propeller bladea 
close to ■Ixft U cut tn lltti* or 
no consideration — a bl^ saving 
that's added to profits. This 
machtne Is In uHe In Knvland. 
In Italy, In Ciinada — It Is used 
by the United Stateii Oovern- 
ment. Instsllatlnns by twelve 
of the IcadlnR prop«1Ier manu- 



fnrturcrfl In America endorse* 
this machine su* lh« most prac- 
tlral and economical method 
of shaping propeller blades. 
It's a high productive ma- 
chine, made to keep pace with 
present day requirements, 
4!lther In output, accuracy, or 
production cost- It will turn 
propeller blades of various 
m\x*h — to any shape or pitch — 
and leaves but the final flnlsh- 
Inc to be done by hand. It 
will duplicate struts, as well 
a» propellers, of Irremlar 
i^hnpe to exactness. 



.4m iUuiitratrd and dcnrript it r rir^utar of 
thiM machine icilt be malUd on reqtte^t. 

THE DEHANCE MACHINE WORKS 



NgW YORK 



DEFIANCE, OHIO, U. S. A. 



LONDON 



A NEW MACHINE 

For Shaping 

Propeller Blades 

A PRACTICAL machine— per- 
fected thni the co-operation 
of practical propeller makers. 

The only machine on the market 
having sufficient range to prop* 
erly handle two, three, and four- 
blade screws in the wide variety 
of sizes now being made. 

Wire or Write for Gimplete Data 

C Mahison Machine W0KKS 

863 Fifth Street Beloit, Wiscoiuin 

Alio atk about New PropeUer Balancing Tool 



"DALTON SIX** 

In the Manufactur* 
of Aeroplanes or the 
many tmail parts 
comprising a Unit 

"Dalton Six" 

is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of Ane instruments 
for aeroplanes now 
has 

(36) "DALTON SIXES" Installed 

Why Not InvcMtigate? 
BULLETIN B602C GIVES DETAILS 

Dalton Manufacturing Corp. 

Successors to Dalton Mach. Co.. Inc. 
1911 Park Avenue New York, U. S. A. 





ru. XB PLAIN MOLER 

Single Pulley Drive 

12 ■>inii Is ipuxlU »riidi N*. 9 tapat ia •»Mla. 

HanifH HMf liina vtaal fMn thy nuj ha M t iawa 

Wa alM> baiU Uaivwaal MiOan. Dfri^ Haa*. 
Vartiaal Altacbnaaia ami Vuaa. 

WiMt/m Onaln 

THE FOX MACHINE COMPANY 

ISIO W. G«v»on St.. Jacluon, Mich. 

ranmmly a/ Cranrf Xm^J*. tttati. 
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Aeronautical Trade Directory 

Aviation and Aebokaltical Kngineerino will furnish 
information and addresses of couipanics liaM below. 

Sames of AdrerHJtera in this iMnue an pnntfii in rapHnta. 
tirr Inica to Adrcrtttert oh paoc :i3'2 



ACCESSORIES AND 
I^STRUME^TS 

King, Jallun. Optlral Co. 
THE MOTOR MCTKU CO. 
National fiaaKC A EtiulpmrDt Co. 
O'Hara Walltiain I>lal Co. 
KlekiT. Waltor. 
SI'EHHY GYKOSCOI'E CO. 
Sinndarcl .'\rronautlcal Co. 
Tayor loKiniiiK'iit i'uui|iaDti-a 
Western Klectrlc Co. 



AIRPLAyES 

Aeromarlne IMaiir A Mnlnr Co. 
IU..^rKHA\VK AIKI'LA.VE CO. 
nOBINO AIKPLANK CO. 
BrM-a« Aircraft Cnrp. 
THE BtlRRESS COMPANY. 
California Aviation Co. 
Cooprr. John D., Aeroplane Co. 
CTIBTISS AKROPI/ANE A 

MOTOR CORP. 
DAYTON WRUIIIT AIRPI.ANR 

CO. 

De» Laurlpro Aircraft Corp. 

IVwey Aeroplane Co. 

Engel Aircraft t:o. 

PalcoD Mfg. Co. 

Flaber Bo<l; Corp. 

bowler Airplane Corfk. 

<;allaadet Aircraft Corp. 

Helnrlrb, A. 8., Corp. 

LANZICa AIRCRAFT CO. 

LawrfBc<--Lrwl8 Aeroplane Co. 

Lawson Aircraft <N>rt>. 

Lewig A Votigbt Corp. 

Loenlng Aeronautical Eng. Corp. 

Longren Aeroplane Co. 

L. W. F. ENUINBERING CO. 

MARTIN. GLENN L., CO. 

Michigan Aircraft Corp. 

ORDNANCE ENli'RINO CORP. 

Patterson Aeroplane Co. 

Pelrcc, Sam'l H.. Armplane Corp. 

Smith. Kjle, Aircraft Co. 

Sperry. Lawrence, Aircraft Co. 

Springfield Airplane Co. 

STANDARD AIRCRAFT COKP. 

Sturtevant Aeroplane Co. 

THOMAS-MORSE AIRCRAFT 
CORP. 

The Wllljra Morrow Co. 

WITTEMANN LEWIS AIR- 
CRAFT CO. 

WRIOHT-MARTIN AIRCRAFT 
CORP. 



AIRPLANE ESGiyES 

Aeromarine Plane and Motor Co. 
Asbmuaen Mfg. Co. 
Continental Motors Co. 
CDRTIBS AEROPLANE A 

MOTOR CORP. 
Dayton Aero Mutora Co. 
Detroit 0»B Turbine Corp. 
DUF.SENRERO MOTOR CORP. 
General Ordnance Co. 
General Vehicle Co, 
Gyro Motor Co. 

HALI^SCOTT MOTOR CAR CO. 
Kemp Machine Worki. 
Keuler Motor Co. 
Kbox Motors Co. 



Norilyke A Martuun. 
Packard .Motor <'i>. 
RnlMTI* Mnior .Mfg. Co. 
Ri.lN Ri.ycc, Ltd, 
SprhiKlii-ld Mntora Co. 
Sti-rllnc Engine Co. 
Sturii'vnni. B. F.. Co. 
Tr«-itii M4>ii>n< Corp. 
TH«I.MA8 MORSE AIKCBA^•T 
CORP. 

I'NION GAS EXdIXE CO. 
Van BliTi k .Mninr Co. 
WlllyH-tivcrliiiiil Co. 
\VI.>i<'<>.\.SI.\ MOTOR MPO. CO. 
World'" Motor Co. 
WKIGHTMARTIX AIRtRAKT 
CORP. 



AIRPLANE PARTS 

Air. nifl Paris Mfg. Co. 
.Vniorli nn Body Co. 
Aaiurta Vcoecr Mill A Dock Co. 
BARCAI.O MFG. CO. 
Century Telephone Cnnatructlon 
Co. 

ChlcwKo .\i-ronautlral Supply Co. 
DAVTO.V .METAL PRODUCTS 
CO. 

ERIE .SPECIALTY CO. 
KAW.NEER MFG. CO. 
I.EVETT. WALKER M.. CO. 
NEW lERSEY VBNEEK CO. 
Preiwed A Welded Steel Products 
Co. 

Rogers Construction Co. 
Standard Parts Co. 
Welch Mfg. Co. 
Wlllyx Morrow Co. 
Wllsuu Cabinet Co. 



ALL Ml MM 

AHeral Cu. of .tmerli-n 
Aluiulnum Castings Co. 
.M.C.MIM'M CO. OF AMBRICA 
-Vincrli-an Metal Co., lAi. 
I.EVETT, WALKER M.. CO. 
LEVGRAND A CO. 
McAdamllr' Aluminum Co. 
80-Ll'.MINCM MKU. A ENG. CO. 

(SOLDER) 
STIMP!*ON, EDWIN B.. CO. 
United Smelling A Aluminum Co. 



AVIATION SCHOOLS 

American School of Aviation 

America Trans-Oceanic Co. 

ATLANTIC COAST AERONAU- 
TICAL STATION 

Hi'sea Alri>l'inr- Cn. 

BLACKIIAWK AIRPLANE CO. 

CURTISS TKAINIXG SCHOOLS 

Eiigle .\vlatlon School 

The llydrcrocraft Co. 

MU-hlsun State .\uto School 

Moler Aviation Iiiatructors 

Penn. State School of Aero- 
Mechanlca 

Stinsun School of Aviation 




OUR FORCINCJ HAV£ BEEN TEJItO IN BATTU 




We are producing large 
quantities of 

BHACKLKB 
ETKBOLT8 
UOBE CLAMPS 
TIIIMBLKS 
WIN'U M>CKItT PI.ATE8 
STKirr KNtM 
UINUE8 
WA8UER FLATKS 

and miscellaneous forgings 
for JN4D, HSlLand H16 
niachines. Send specifica- 
tions and blue prints. We 
forge, tnachine and finish 
complete. 




{Continued on page 321) 
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Aluminum Company of America 

PITTSBURGH, PA. 

MANUFACTURERS OF 

Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 

GENERAL SALES OFFICE. 
2400 Oliver Building, Pittsburgh, Pa. 

BRANCH OFFICES: 

Boston 131 State Stre«t 

Chicago 1500 Westminster Building 

Cleveland 950 Leader-News Building 

Detroit 1512 Ford Building 

Kansas City 306 R. A. Long Building 

New York 120 Broadway 

Philadelphia . .1216-1218 Widener Building 

Rochester 1112 Granite Building 

San Francisco 731 Rialto Building 

Washington .. 509 Metropolitan Bank Bldg. 

CANADA 

Northern Aluminum Co., Ltd Toronto 

LATIN AMERICA 
Alumintun Co. of So. Am. ..Pittsburgh, Pa. 

ENGLAND 
Northern Aluminium Co., Ltd London 

Swd intiuiries regarding aluminum in any form to 
nrarnt Branch Officf^ or to Crneral SaU$ Offic* 



Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 




Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in thk 
one tin-oopper' alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 

FAfflUG METAL CO J4 Commerce St,N.Y. 
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a 4 



At Niplit 

Vmr clwl. alMl other laMnunnil* k»k Jik« M*.«iMt trnMl wtlk. 



\« imrrlialile rlolric Vt^t'. N« gkrr ill lh» dri*ar'> t}«m. 

iSo icSaaiM m wiiHl^hirM. 



KAOIUM LUMINOUS 
MATCIIIAL CORPOR'ON 

Colorade Utah 



nrtY-rivt LiacitTV sr. 



- » rfr ■ TT ivs. V 
KA NCM YORK CIT 
.UlI PlanU! Orana* N J 

L ~A Boonloiv N J 



Boonlon. N J 
Clliabeih H J 




BANTA # 
Military Books 

for Members of the Aviation Corps 
Manuul nf Military Aviation, Muller. . .82.50 

TilK biKik on aviation. Approved by the War 
Department. 

Mantial «»f Mililar>' Training, Moss 2.25 

UO.OOO ropic- now in u*e in the Army. 

Officers" Manual, Moss 2.50 

OfBcern ran nol get along wiihonl it. 

Machine Guns. Hatcher. Wilhelm and 
Maloney 2.50 

Full delaiU of .-VLL makes of Marbine Cuiu. 
Profu<>ely llluMraled. IIi>«d al Springfield 
.\rM'nal M. (t. Sriiool. 

Army Paperwork. Moss 2.00 

Complctr guide on .\LL paper work of all 
branrhei of the Serviee. 

GEO. BANTA PUBLISHING CO. 
MENASHA. WIS. 

Camplrlr calalogur on requr*! 
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BALL BEARINGS 

Tb» Wmtatt BMrlon Co. 

RcH-Brlght ink. Co. 

New D<»pariuri- Mfg. Co. 
.N'ornio <''>Qip«u}r of Amrrica 
a. K. F. BaU BcMlag Co. 
U. B. Bull Bcarliw mk. Ooi> 

BALLOONS: DIR/Gl. 
BLES 

Burdette (J.v,vj!.-n Co. 
«v.nti. . iicui Alrenfl Co. 
CusUt Sp«d«lty On. (Buto- 
scope I 

Om antlMeilig On. (On 
Fiaats) 

OaoOmt Tin aad Kiriiber 0*^ 

mniBD BTAns bcbbbk co. 
BAROGRAPHS (AD 

OffMV« HcUfy J. 

HArSTBTTBR, A. 

Basnflrlil A Lorch 

Tuvlor Iniitruinpnt r..iiipsn|.>» 

BE {RING METALS 

AMKHIi VX BRONZE CO. 
FAIIKK. METAL CO. 
LEVKTT. WAl.KBR M„ Ctt 
Magnoliii McUl Co. 

BUSHINGS 

Bound Tr 'I; I lil-leM BwHag CO, 

CARBURETORS 

II. * N. UfC Cto. 

MiKirr Cai1>ar«lor Co. 
MUUt Carburetor Co. 

.^itr.iin iTK Motor Hfvl.-*-!! Co. 

ZE.MTH L'AKBURBTOU CO. 

CLOCKS AND 
fFATCHES 

Cbebutn Clock Co. 
Depollter. J., A 8<.m 
laccrsoll. RohiTt M.. 
Waltbam Wat' b (?<i. 



& Broa. 



CLOTHING 



AbercronUe ft Fttcb 
Croaa, Hatfc 
K. T. SpMtlag Ooadi 
Balawaar On. 
Baten, PNt * Oob 



Oo. 



BPALDINOt A. O., ft 

Sl'KHRV 0VR08C0PK CO. 

Star ^'ompa^■l Ct>. 

Ta>'lor iDntrumcDl Companlea 

DOPE AND VARNISH 

Adana A BIttBg Oh 

Anarlvan BBiaUllte Co. 

BBOOKLTX VARNISH MPO. 
CO. 

CHEMICAI. rROnVL'TS CO 

CunnviT, The <'. E , I'l. 

DV PONT CUKMU'AI, WUUKS 

fledbto Ooapnad Oo. 
blind, WBh, * Sob 



Ma W., A Boa 

P*rr)' Aunirn Comitany 
Pratt A I.8inbcrt 
Rirlth, Edward, A Tn. 
Sijini)jir<1 \anilFl< Wnrk^ 
VALB.\Tl.\ig A COMI'ANV 
WollBlACa. 



DRIFT INDICATOR 

81'KKUV UVKiiscoi'E CO. 

DRY K/LAS 



Culirr Dry Klin i .i, 
OraDd Ruphl^ v. n. 



r Wnrki* 



DYNAMOMETER 
ttprnvae Bloetlte Wolfct 

ENGINE PARTS 

All«(b«ii.v K'lruiiJK < ". 

Aluminum CaNtii-K... Cu. 

.Vadanoa Vorsv & Ma<'hia« Co. 

BABCALO lira. CO. 

Buid BIgk CWap w ul o o Bias Co. 

Craobr Btcaat a««» A ValTC Co. 

I>aIlot. Ttioit. H., Co. 

i>nRI|I,BR UIB CASTIKO CO. 

KRIE SI'KPl.Vt.TV CO. 

KllTf Flnhl.li.K Cn. 

tilfford. U'laiiU. Co. 

(illl, P. H . A Sona 

Uayea Mfg. Co. 

HjdraaUe Prsoaad Steel Co, 

umm. vAi;.nai ii., co. 

Uelorl Pms Mfc Oo. 
PARK DROP rORGB CO. 

[■^•ssc<i A woldKi st.'W nodarta 

StiinJiird THrts r.. 
JTIMPSON, UinvIX B.. COw 
tUl Pelrce Mtg. C<>. 
nOGA BTBBL A IBOX COi. 
ar MUiM , I. H., A Oo. 
ITHIIICAM A BABXBB lUTO. 
CO. 

WYMAN-nORnON c'<i. 

ENGINEERING 

AVTOUOTIVB EXGI.NBERI.SG 

oa 

ORONANCB BNOIMBBBINO Ca 

WBrnt, t. o.. HNomiiBB- 

IMO OQBP. 

FABRICS 

OoDrtiat Wg. Co. 
HntvUaMB, Beatt Cto. 
ijiDib. iialajp A Co. 
M< BKATHBT. BOBT.. A Oa 
WUimaa, Clarporr A Co. 

FELT 

ADVANCB FBLT S»«CIAI.VT 

A CCTTINO CO. 
BOOTH FBLT CO. 
Wwitem Felt Worka 

FIRE EXTINGUISHERS 

i'yr-Fjrtar Co. 

joHHB4iAimuA & w.. ca 

PyffMM Mfb. Oi. 

GAGES 

BOBSOK AUTO OAUOB Oa 
Cnriqr Staaai OaafO A yaive Oo. 

FOXBORO CO., INC. 
Ori^nfltld Tap A Die Carpi. 
Uolled Htatca Oagv Co. 

GASKETS 

BOOTH FBLT OO. 
Blbdt nnlalitng Ca. 

GLUE 

.\rmniir Olup Work* 
Bavdcr A Adanwon 
Voidtaaad, U W„ A Co. 




Whcravw felt is required in automotive 
oonstruction - we can Supply it 

EngliKen, dcatftnera, imrclnsliig aceuta and exacutlvM 
of Uie large motor cooitniction plaBts throagbont tba 
United Btatea bare favored as with tlMtr ondeia for ycam 



Tbay Anoh) we can funlah tke grade. 
— (ualltjr and tblekaaaa of 

™ ...join. 

B«r taow onr factoriaa are •oulppcd 
Mr QDBUqr of idt 

, pmaiBtlv bo 

order* gutcfclr. 



to cut tbe propor QDaUtr of' 

eanUely and proa^df (o BU tkair 




Tbpy faiotg taat wo art Jaat aa car*- 
(ui with anan oidan aa wo an with 

InrEv oaca. 

They i'noir that run pmprrl.v In- 
tprpn-t bine prtn(» and pri^lu. c f. lt 
xpiN'ialtioa Id e»act atcordmite with 
apeeUeattona. 

ff ifa madm of F*lt—Atk Bo&th 
fhfb Booth Felt Company, Inc- 




WATERPROOF VARNISH 
KAURI PAINT 
Khaki and Gray 
GLOSS BLACK ENAMEL 



(Caa W aa H oa 



■tai 



I ^e^I cm wing?, hull* 
and pontoons by the 
largeM airplane 
f.Tcturer.H ami boat 
builder* because they 
«>« moat dnnble, «1m- 
tic, wateiproor arul oco- 
nomicaL On the United 
Stalee Govetuinent ap> 
proved liaL 



BROOKLYN VARNISH MFG. CO. 

35 Noatnmdl Aveime, BneUyn^ ffew Todc 
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Automobile and Aircraft 
Dials Made Bright at Night 
with MARVELITE 

SHarvelile is a composition made with Rad- 
ium, and renders visible in the dark anything 
to which it is applied. It is permanent for all 
practical purposes. It meets the exacting re- 
quirements of the Goremment and is used on 
many of their instruments, 

M«rv«lite may be purch^icii in powder form, 
CO t>* applied by the manufKturcr, or wc mil 
apply il (o his dials. 

The completeness of out organization, together 
with our large tewrve supply of Marvelitc, 
enable us to guarantee prompt deliveries. 

If the manufacturer wtll send us a sample dial, we will treat 
il with Marvrlite without charge and submit cxtimacw. 

a4Mk for BiMklH So. 6, gmiflt *atm^hU mform^iion 



abvmS irif-lm 



THE COLD LIGHT MFG. CO. 

558 West 158th Street New York 



nHimminDiniinffHiinniinD^ 



20 to 35 pound* rompiete for 4, 
6, 8 or 12 rylinder motori. 
1009c in any weather, at 
any allilude. 



All Requirements Met 
WEIGHT 
EFFICIENCY 
DURABIUTY Outlasts aoy motor 

Christensen Self-Starter 

A PROVEN SUCCESS 
HUNDREDS IN ACTUAL FLYING SERVICE 




The Christensen 
starter has made 
good in actual 
daily service. 
Thi-t is the test 
that counts. .\t 
any aviation 
camp "Some- 
where in Amer- 
ica " it is Doing 
It!i Bit. 



UTF.RATURE ON REQUEST. BLUE PRINTS 
AND FURTHER DATA TO ENGINEERS 

THE CHRISTENSEN ENC CO., 861-hl Nal. Bank, Mihraokce, Wis. 



I Dashboard 
I Altimeters 

I Recording 

I Barographs 

s — " 

Pocket and Watch 
Aneroid Barometers 



Price$ and DeliverieM on Request 



A. HAUSTETTER 

g 308 Madison Avenue, New York City 



'HHiiniuiniiininDiniiDniDiBin 



15 William Street 

TalapboM. UanoTcr MM 



New York 



5 



Aeroplane 

Lumber 

Specialists 

Alaska Spruce 
Black Walnut 

Tough White Ash 

CENTRAL TIMBER EXPORT Co, Inc. 
CHETHAM LUMBER CO. 
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GOGGLES 

llurdy. F. A.. Co, 
Me.rrowlli. E. B. 
STRAUSS te BUF.CEI.KISEN 
Strong. Ki-tinnril & Null 
Tniri.KX SAFETY GI.ARS 
COKf. 

WllUon, T. A., & Co.. Itii'. 

HA^GARS 

AtiK-rlrau Bridge Co. 
Anchor ComiirnllnB Construction 
Co. 

AHblpy SD'rl BUlg. Co. 
Au«lln Co.. The 
Baroej, John M. 
Ilowdl. Pli-Iil it Guddard. Idc. 
Ki-aHbj- & MalllsoD 
MlllUru Brother* 
I'ruden. The C. D., Co. 
Sto.'l Fnliriinilng Co., The 
Virgiuiti Briiiiii- & Iron Co. 

HOISTS 

VAI.E k roW.NE MFG. CO. 

LIFE PRESERVERS 

KolilniMiii Itotlcrs Co. 
I'nivrr^jil Safety MattroM Co. 

LUMBER 

Atoorii Co.. John L. 
Amerlmn Bal«a Con>. 
CHBTHAM Ll'.MBKIt CO. 
Delatour. .1. 

l>uttoii, A. C. Lumber Corp. 
Ludlow, Israel 
M<-nRcl. C. C . A Broa. Co. 
NEW JERSEY VENEER CO. 
Shelp & Vniidt-ncrirt 

LVMl^OLS COMPOUND 

COLI) I.ICiIlT .MFt;. CO. 
CiiiiinitnK-i. \V. L.. Chemical Co. 
RAPII'M nIAL CO. 
IIAKIC.M LCMlNOtS MATE 

uiAL conr. 

MACIIiyERY, METAL 
WORKING 

HALTON MFO. CORP. 
UEKIANCK MAflllNK WOICKS 
H>\ MACIIINK CO. 
Wnrner k S.va»py t.'o. 

MACHINERY, WOOD- 
WORKING 

CI BTIS MACHINE CORP. 
DEFIANCE MACHINE WORKS 
FOX MACHINE CO. 
Mai-hlnery Merchant*. Inr. 
MATTISON, C, MACHINE 

WORKS 
OlUf-y & Warrln 
PKYIBIL. P.. MACHINE CO. 



MAGNETOS 

Berkshire Mngnfto Corp. 
ItnM'h MtiKiii'to Cii. 
KrlriiiM>n Mfg. Co. 
Rfoiy ElislrU- Co. 
BpiilOorf Elei'lriral Co. 

MANIFOLDS 

A J AX AITO ft AERO SHEET 

METAL CO. 
Proswd li Welded Steel Prodacta 

Co. 



METALS 



Arlcral Co. of America 
Atnerli-aii Vanadium Co. 

Ilpthli-hcni Sterl Co. 
BETZ PIERCE CO., THB 
BLCM. JULIUS & CO. 
pi'trnlt Prr«»4'<l Steel Co. 
K.il<T«l Prcs'«.-<l Slcrl Co. 
Oiirlniid Vt'ulilntor Co. 
tJiirtlnr. I*ai-«i-hlte & Prey Co. 
KAWXEER MFC. CO. 
Iji Sjille Slwl Co. 

LEvirrr. walker m.. co. 
Riimford Metal Co. 
StVLCMINCM MFO. ft ENG. 

CO. 

Slivl SnIi'K Con'. 
Sl/itKl iril .Mlo.V"! Co. 
STEEL PROHIH TS CO. 
SriMPSi>N. KKWIN B., CO. 
Whi-«'lor. Frank II., & Son 

MODEL AIRPLANES 

Ideal ,Xer»|ilniir Supply Co. 
Wadlnp River Mfg. Co. 

MOTORCYCLES 

Ex..Nl,ir .Motor -Mfg. Supply Co. 
IIEMIEE MFO. CO. 
Ilarh'V Onvlilnnn Co. 
Mllltiin' Motor Vehicle Co. of 
.\inrrlia 

OILS AND LUBRICANTS 

Bilker CnMor <HI Co. 
4:raphlle Lulirlrnnt Cn. 

<:nir KennUiK Co 

Sht pparil Ideal Oil Co. 
Sun Co.. The 
Sijiiiilanl Oil Co. 
Sviaii & Klnch 
T< vnK Co.. The 
V.'K mini Oil Co. 

P4CKING 

B I'll FELT CO. 

Flhre FleUhlng Cu. 

PHOTOGRAPHY 

nUiH'K. AKTHI U. JR. 
IIert>ert ft Hnmgen Co. 

PISTONS 

LEVirrr. walker m, co. 

PISTON RINGS 

Anierlciin PUlun Ring Co. 

PONTOONS 

Nliignni Boat Co, 

PA L.MKH SIMPSON CO. 

W lln Marin.- Equipment Co. 

PROPELLERS 

AMERICAN PROPELLER 4 

MFC.. C'O. 
.\nierlran Bnah ft Thwr Co. 
.Vvlauto Mfg. Co, 
Br 'Hung ft Co.. Ltd. 

C. M. O. Physi<ttl Lahoralory 
Doyle. W. A. 

IIAKTZELL WALNCT PROPER 
LER CO. 

l.nnK Pru|M>ner Co. of Amerlra 

Sli-vi-s Sash ft Door Co. 

Reinforced Pn>|>eller ft Inmilatlng 
Co., Thi- 

IMTEn STATES AERO PRO- 
PELLER CO. 

WiiKhlngton .leroplane Co. 

WEST WOODWORKING CO. 




> ,il> Saui t<*rtJ 



For Lifting 

— you need the Yale Spur-geared Block 

In f.Ty liiiMii-n llvfi" am I<i(u1a lo De lunUlod ThU r«iulrM »p ced 
ttnnomy, ruparlty UKl iiafrly, 

Anrt no inMilrr what yiKir iMWinwM mar be. no nuitler what your iu«d 
IKMtili-nw ctri-, I lu re U a Yale i halB HlDCk lo meet the comlltloli 

Y«»e Hiiiif.it»-ireil BlotU. to 40 t«i». ari- «lvlii«miU»ta«ory.ilep»nd»l4c 
■orvlrr tbroualwiul the atirlit ucdfr all twailltlijnii of w 

Each Yale Spur-teared Rliick miut nirel lbl< very ntaciinc icm belore 
l««vtna ihr tariury: It mual hHOiJK) AMt* poundi to Ike ruteil ion 
orerliiMl 

The tftiaranter 1« In tJie block Hseir. 

rtr mU JfwMairr SMpflt Hotuu 
Put your balatlni oroblam* up to ua. 

ABK rOR NBW CATAUJa. 
For raetocT locklaa (qgliment uae a Yale 
Maattr-kay aynem. Wrtle ut toe partleulara. 

TW Yik t Towne Mff. C*., 9 E»t «Mi Streel, New YaHi Citr 



iCoHtinued on page 328) 




PlIOTOORArHIC TEHTINO DEPABTMKNT OF 
CAM ERAS 

THE BROCK 
AUTOMATIC CAMERAS 

are the only cameras that make good negatives 
with shutter speeds of i/iooth of a second or 
less at speeds of over lOO miles per hour. 

ARTHUR BROCK, JR. 

OFFICE— 511 Bollitl Building, 131 South Foorth Sireel 
FACTORY- 533 North F.leventh Street 
PHILADELPHIA, PA. 

Scientific InttrumenU, Tools, Diet, Jigt and FixtureM 

Factarr oecuplea tS.MO aouara feat of floor apaM 
Seraw Machine Capacity up lo tV* Inehea 
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WIRE WHEELS 

FOR COMBAT AND ALL OTHER TYPES 
OP 

AIRPLANES 

CONTRACTORS TO 
LEADING AIRPLANE COMPANIES 



Our Efigineaiag Deparimeiu 
wUl gladly coopenOe unih you 
in your oxp§rimm»d work 



SFRANGER WIRE WHEEL 
COKPOSATION 

DETROIT, U. S. A. 
MEW YOBK BEPBESENTATIVE 

in m flMM rmm BiMt wit 



IN ACTUAL DAILY 

PERFORMANCE 



In ever>' branch of military servii _ 
ing Corps. Aviation Sectkm, QiinilfilllMUi 
Corpg^ and general Patrol, Scout, and IDMapatch 
duQ^— you will find the 

^idum Motocyde 

WHiiPMwrplusNoitor 



I ftWHI Kftt 

•ad all-itmnd oependablllty. 

We wilt be pleased to arrange demoiUtnitiaM Sf All 

naodeb (or interested military officiaU. 



tiri^iwt Uttralurt amywktrt on nqtMt 

HBNDBE MANUFACTURING COMPANY 




ERIE SPECIALTY COMPANY 
MANUFACTURERS 
OF 

Aircraft Metal Parts 



in confcmnity with the standards 
adopted by the International 
Standardization Committee. 



ERIE STANDAR D 

CuMnHeet Perfect WorinMUMhip 
ERIE SPECIALTY COMPANY 

8 West 40th Street, N«rYflik 

tuamft Ens, pM»lisili 



WEST WOODWORKING 
COMPANY 




Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Constroction for All Parts 

Uigkest Quality 

Quantity Production 

Prompt Sh^muntt 



WEST WOODWORKING COMPANY 

306^4 N. Ada Street Chicago 

Cable address "SWEbCU" 
Cabinet makert with ow thirty yni meen^ul 6itfHMW 
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( Continued from page 323) 

TIRES i\D RUBBER 



PYROMETERS 

FOXIIOBO CO.. INC.. THB 
MOTO-METBR CO. 
Shore lotlrumrnt & Mfg. Co. 
Tiylor iDRtrtiuii-Qt Oompanin 

RADIATORS 

A}\X AUTO & AKRO SHBBT 

METAL CO. 
A-2 Co. 
Biinh .Mfg. Co. 
El An-o Raillatora Co, 
EDSlUh k MrrHrk Co. 
FLEXO MFC. l O. 
I.IVIXOSTON RADIATOR CO. 
MtCunl Mfg. Co. 
ROMBTrR.VKr RADIATOR CO. 

RIVETS 

STIMl'SO.N. EUWI.V B.. CO. 

SCELEROSCOPE 

Sliorr Inilromrnt k Mfg. Co. 

SHEET METAL 
FITTINGS 

BhVM, JDLIL'8 ft CO. 
RoRiTu Conitlniclloo Co. 

SHOCK ABSORBERS 

Duml Rubbrr Corp. 
aerxral Rubtwr Ooods Co. 
Rl'SSEM, MFG. CO. 
WOOD. J. W.. EL.\8TIC WBB 
CO. 

SPARK PLUGS 

Boicb Magneto Cu. 
Champion Ignition Co. 
J0HN8-MANVILLE. H. W., CO. 
Rajah Auto Supply Co. 
SUrex Co., Tbe 
flpllldorf Electrical Co. 

SPEED INDICATORS 

FO.XBORr) CO.. I.NC. 

JOHNS MANVILLB. U. W.. CO. 

8 t e w a r t-Wamer l<pe«dom»t«r 

Corp. 

STABILIZERS 

OneoK .Apronaollrnl Co. 
Martin A<Tn<I.Ti}amlr SubUlier. 
BPERRY 0TR08C0PE CO. 

STAMPINGS 

BLU.M. jri.IUS & CO. 
LAN'SINU STAMPING A TOOL 
CO. 

DBIVE8. TUB A., CO. 
BTIMPIJON, EDWIN B., CO. 

STARTERS 

Bljur Molor Lighting Co. 
ncxch Magneto Co. 
ClIRISTBN.'iBN ENOINEERINO 

CO.. TUB 
Dayton Engineering LalMratoriea 

Co. 

MOTOR COMPRE.SSOR CO. 
Nortbeuat Electric Co. 
Remy BleM-tric Co. 
Wagner-Hoyt Electric Co. 
JOHNS-MANVILLE. H. W., CO. 
Nelson Blower k Furnace Co. 
Queen-Gray Co. 

Stewart-Warner Speedomater 

Corp. 
Veeder Mfg. Co. 

TANKS 

Jaooey, Stelomeiz A Co. 

THERMOMETERS 

FOXBORO CO., INC., THE 

MOTO-MBTBB CO. 

Taylor Inntrumenc Cumpanlea 



DURAL RI UBER CORP. 
Goodyear Tire k Rubber Co. 
Hodgmau Rubber Co. 
fNITED STATES RnBBER CO. 
WOOD. J. W., ELASTIC WEB 
CO. 

Whitley Bxrrrlner Co, 

TOOLS 

.\merlrau Tool Wurka Co. 
Basil tlrxitbrrH 
BLtTM. JULIUS k CO. 
Browne k Sharp* 
Cooper Aeroplane Co., Tb« John 
D. 

IIALT^SCOTT MOTOR CAR CO. 
HAMM.iCMER. SCIILEMMKR 
& CO. 

LANSING STAMPING * TOOL 
CO. 

Peck. Stowe k Wllcon Co. 
Rich Tool Co. 
Rogen Work*. John M. 
WHITMAN k BARNES MFO. 
CO. 

TRUCKS AND 
TRAILERS 

Fi'di-ral Motor Truck Co. 
Four Wheel Drlre Auto Co. 
Naab Motors Co. 
Packard Motor Car Co. 
Secbler Company. The 
Sen'lce Motor Truck Co. 
White Company, The 

TUBING 

.Vmerloau Tube Co. 
BLKM, JULIUS k CO. 
DEWES CO.. THE A. 
Bmpirp Art Metal Co. 
Fraw * Co.. Peter A. 
Nalloiial Tube t!o. 
PENNSYLVANIA FLEXIBLE 

METALLIC TUBING CO. 
STIMPSON, EDWIN B., CO. 

TURNBUCKLES 

Aero Mfg. k .\ccc««orlM Co. 
DAYTON METAL PRODUCTS 
CO. 

DUIner-Meyer Ufg. Co. 
BRIE SPECIALTY CO. 
National Aeroplane Co. 
New Yorli k Hagerslown Melal 

Stamping Co. 
STANDARD TURNBUCKLB CO. 
STEEL PRODUCTS CO. 

WHEELS 

Ackerman Wheel Co. 
Dnyton Wire Wheel Co. 
IIii.Vf« Whi-i'l Co. 
MOTT WHEEL WORKS 
NATIONAL WIRE WHEEL 
WORKS 

SPRANGER WIRE WHEEL 
CORP. 

Wire Wheel Corporation of 
Arorrlcn 

IFIRE 

,\nierlcan Steel k Wire (.'o. 
Century Telephone Conitructlou 
Co. 

Electric Cable Co. 
Rathbone, A. B. k J. 
ROEBLTNG'S SONS, JOHN A. 
Simplex Wire k Cable Co. 

UpsoU'Wultoo Co. 

WIRELESS 

American Radio k Reanrch 
Corp. 

.\merlcan WIrclem Telegraph Co. 
Cutting k Wanhlngton. Inc. 
Crocker- Wheeler Co. 



Elastic Aviation Cord 

For Shock Absorbers on Airplanes 




We originated and hare drrelopod 
thl* apeclal beary elaJtlr cord for air- 
plane abock abaortx-ra. 

We are tbe largnit maDufaetoren 
In the world of neary Elaallr Cord 
and owing tu our factory capacity wo 
can make prompt dellrerlca, 
Samfitt om rafanl 

J. W. V/OOD ELASTIC WEB CO. 

FACTORY ! 8TOVORTON. UAfO. 
OFFtCBB 

M Ba«t ITtu SraaaT Naw TOM 

181 W. LAxa SraaaT Caicaao 

t3 St. Prraa tSTaair MoirraaAi.. CanaDi 



TURNBUCKLES 



0< dM 



Highest Quality 

to Meet the Mott 
Exact Requirements 

Standard Turnbuckle G)mpany 

CORRY. PA. 
New York Oiiice: Wool worth Buildinc 
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FUEL LEVEL 
GAGES 

This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in I a rge quantities 
are " doing their 
bit" as part of the 
equipment of Eng- 
1 i s h Government 
Warp lanes. 

BPBCIAL TTPBS DKBIGNXD 
FOB TOCB KBFBCIAl. NBKOS. 

BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 





AJAX Auto and Aero Sheet Metal Company 

Mannftcturcrt and dciignen of 

AERO RADIATORS INTAKE 
and EXHAUST PIPES 
H. W. MEYER. 245 Wnt PUly-Sfth Street. Ntw York 




ROME 
AERONAUTICAL 
RADIATORS 

Developed from years of experience in 
building all types of radiators. 
They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying nuachines. 

Our engineering department ia at your 
service. 

Rome-Taroey Radiator Company 
Rome, N. Y., U. S. A. 



"Hexo* Aero 
RADL\TORS 



The only 
core tnat 
will stand 
severe 
landing 
shocks. 

No sharp 
comers 
to crys- 
tallize 
through 
rihration. 




•ri.KXO"-PATKSTICI> 



FLEXO MANUFACTURING CO. 



UlS-UtS B. Itlh STRRET 



LOS Ayowm OAL. 
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DROP FORCINGS 

n 



THE WHITMAN & BARNES MANUFACTURING GO. 

EOTABLISHED 64 YEARS 
1000 WEST 120th STREET, CHICAGO, ILL. 



I'OSOBpRO 
QUALITY INSTRUMENTS FOR AIRPLANES 

Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 

for circulating oil and water 



Gasoline Level Indicator 
on, runuBs oacob 



OA DO! 



Tk* Foxboro lint also includtt^ many difftrtnt tyP*s of Mieating and rtcording 
gaugts and thtrmomtttrt dttigntd for all torts of conditions and purposes. 

THC rOXBORO CO.. Inc.. FOXBORO, MASS.. U.S.A. 

Niw YotK Chicago PirrsBUMiH Pbilasclphia St. Louis 

San Francisco Biiimincbam, Alabama Peacock Btos., Montual 



ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

130 BrMiKray. Equitable Building \$ QuMn Anna Chambers, WMtmln»t«r, S. W. 

Government Contractors : : Consulting Engineers 

Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 

Naval and Military Appliances and Parts designed, developed and perfected 

Designers and Builders of Military and Naval 
AIRCRAFT 
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SEAMLESS STEEL TUBING 



Large Stock on 
Hand 




Prompt Mill 
Deliveries 



COLD DRAWN SHAFTING AND SCREW STEEL 

^tnd for Caialcguaj 

JULIUS BLUM & COMPANY 510-512 West 241h Street, New York, N. Y. 

Branches: Bontait. Clilcago. Philadelphia 



"Our Boys" 
Need You Over There 

Ordinary 
and War 
Flying Taught 

We will explain how to re- 
ceive a commission, write 

Blackhawk Aviation School 

Davenport, Iowa 



THE BEECH FUGHT SYSTEM 
AVIATION SCHOOL 

WICHITA, KANSAS 



Modern Equipment, 
Modem MethocU, 
Modest Proiit», 



Plug Experience 

enable ua te anaoonee 
■tarUInc 



$250 



Reduction in Tuition Fees 
Reduction in Tuition Titne 
Reduction in Tuition Risk 



$250 



WE give more solo flight practice than any other 
school in the world. We guarantee that onr 
graduates will be more proficient than the grad- 
uates of any other aviation school in the world. 

Our course comprises :— 



Combined 
Course 
$250 



I. Theanr <cempUad from th* beet 
•f lb* world'i cMTeapeadeaea 

cottr««s.) 

!. CoHctrnctioD (baUdbx real alr- 
pliuMa uadar tha dlreetlan mt 
pioneer ■Tlator-deelriiarm.) 

i. tVInc (nntU tbe papll taaa bMa 
In tbe sir alone tow boara, and 
haa been awarded a llceoee.) 

Notk: — To the first applicant from each state, sending 
this ad cut out. with a check, we will give our combined 
course for $200. 

AVIATOR BEBCH U CONNECTBD mTH 
NO OTHKB FLTINO SCHOOL 



Motors For Sale 

3 Hall Scott Motors, Model A5 
21 Hall Scott Motors, Model ASA 
8 Hall Scott Motors, Model A7 

'1 liesc motors will be sold at reasonable prices in lots 
to suit. For full information apply to the Publicity 
Department of the 

Standard Aero'j^ Corporation 

F.liiabelli, New Jer*cy 



D'Orcy s Airship Manual 

An International Register of Airships with a 
Compendium of the Airship's Elenientarj' Mechanics 

By Ladislas d'Orcy, M. S. A. E. 

Over 150 Illustrations Price $4-00 Net 

GARDNER. MOFFAT CO., INC. 

120 West 32d Street New York 
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THE PQWIiP : 
OF TME HmUMi 



DUESENBERG MOTORS CORPORATION 

120 BROADWAY. NEW YORK CITY 
CONTVAcnms to tiii: i-vitid Nr*ii,\ covimNMiNT 
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U. S. and Foreign Governments 
'Approve The ** Perfect Starter" 

This is a compressed air starter convertible to an air cotn- 
I>rfSsor for storing tlie «iir for its own energ\'. It has ample 
power and speed for magneto starting. 

Model C— For startinK enKincs up 
lo250 H.l*.: we>|{hs39lbs. aiidcocn- 
plrtr for »inKic eriKinc inittalJatton 
7D Iljs., for twin engines 110 Ihs. 
Mo<i«l D— For Etarting cnpnrs up 
to I'rU H I'.; wt iKlui H lbs. and com- 
pirtc for sinKif mRine inntallatiun 
is lbs., for twin engines 96 lbs. 

WriU for Booklet 

THE MOTOR -COMPRESSOR CO. 
Ne»uk, New Jrrur, U. S. A. 

Mod.l C 




AEROPLANE 
RIMS and WHEELS 



Made by the oldest and best known 
steel rim and wire wheel makers in 
America. 

Quotations gladly furnished. 
The MOTT WHEEL WORKS 

Utic*. N. Y. 



Rubber Aero Cord 

FOR SHOCK ABSORBERS 

Prompt Delivery 
THE RUSSELL MANUFACTURING CO. 

349 Broadway, New York City 

FMt«rlMi MIDDLETOWN CONNECTICUT 




L LSPgRFlYING BQ 

PONTOONS FOR SEAPLANES 




^Ailmer-Simpson Corporation 
Saranac Lake, N. Y 




AIRCRAFT WIRB 
AIRCRAFT STRAND 
AIRCRAFT CORD 
THIMBLES AND 
FERRULES 




MADE BY 

JohnA.Roetiling'sSoiisCO' 

Trenton, N. J., U. S. A. 

AOBNCIKS AND BRANCHES:— 
New York. Boiton, ChiciKo, I"hi!»d*l- 
phU. Pittibarth, CIrvelir.d. Atlanta, 
saa FranciacQ, Lot Anftlea. Seattle, 
Portland, Orcfon. 



GENERAL DESIGN PLANS AND 
DETAILED SHOP DRAWINGS 

AIRPLANES ani MOTORS 

STANDARD AND BPKCIAI- MACnllCKII 

AIRCRAFT MOTOR DESIGN AND DEVELOP- 
MENT 

FRINTti, FLANS, DRAWINOB, BTRB88 DIAOIIAMS 

PROPELLER CALCULATION AND DESIGN 

8f>e«dr EeoBomle MannfBctartns Proew— D a i t aa*. 
TooU &Dd Die* Dealcnod for Flttlnc*, Part*, Alreemft 
Component*, Stream Une Sheet Metal Bh<i|>««, K1«. 

AKRONAVTIC INVKKTIONS DKVKLOPRD 

AUTOMOTIVE ENGINEERING COMPANY 

Aaronautleml Rnsineen and Cooaimetora 
ItO 80DTH (TTATR STRETT OmOAOO, UAJXVm 
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All recognized builders 
of airplane motors in 
America use Zenith on 
their product. 

Zenith Carburetor 
Company 

Nr. V«k DF.TROIT 



CAPITAL 
INTERNAL 
GRINDER 



STAMPINGS 



JIGS 

TOOLS 
DIES 



WE realize in air or at tta there should be no 
faulty material. All machine parts mast be 
made right and perform their functions property, 
hence we have equipped our new plant to turn oat work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 

Will you give us a trial? 

Lansing Stamping & Tool Co. 

Lansing, Michigan 



LEYGRAND&CO. 

120 Broadway, New York 
MILL AGENTS 

Aluminum Sheets 

Screw Stock, Rod and Wire 



D0N7 SCRAP ALUMINUM PARTS 

V»K IM>-l.rMINi:M— NEW WKI.DtNO HOLDER 

^j ixmui^gMJUH um 




Bnkm 110 H. p. riM trmt tan I4p«ut4 'or lOt U»utd Siifi .Vstr la tu 
*Mn' anu amd oi SIS 00 nmu »ir an of .So-/.iiiiIiiii« <• i^liu' S400 00 and /i— 
■mito' Umt I* a "w 1/ In ptr'ra nuft/fx attr (M t*wi' tut. Vm 
f (MNm «r Mn> MrtV-M Jl«z ar >l><r<ilt looli rt^trtd 

BaokM ud dtrMtlOM on mjunt 8amplr Mr SI 00 t'vd mai InilanMI 
hj th* UnMf4 l*tai«« AniiT aimI Vavy. iuio ■ni3 ARto «oiBP«ntpa. and iiwlorved 
by Ibe ttntlah Miinillnna Hunnl 

SO-LI.MISIM MFC ft ENG. VJO . Inr 
Roam >S. tT«* liroid»a« N«w York City 




METAL 
HOSE 



For e»«r)r 
Airplane RequirtiMiit 

Writd lor 
»pccificationd and 

price* 
PESNHVLV.*N1A 
ri.KXIBLK 
MKTAI.I.IC 

Tl-DtNO 
COMPANT 
Hroud and Rim 
Strwta. rblladetphla 

New Vurk. Ro«toil, 
ChlravD. DMroll, 



VENEERED PANELS 



•FOR- 



AIRPUNE and HYDROPUNE 
CON STR UCTION 

WATER PROOF 

Wilt Stand Boiling and Baking Tett 
Approved by U. 5. Cooarnmant 

NEW JERSEY VENEER CO., Palersoi, N. J. 

Tala^ona, MM Patsraaa 




Spalding Woctn Puttees 

rvttl war. infknitvJ}' auperu»r to ilk« old canvu 
lefcinc* Doe'i cnnfuaa the Spalding "Spiral 
Urovsn ' Putlffwa with nrdtnary wrapp«<l putte«a 
ot cloth or other fahrsc. 
A welcome sift (or iha boy "over there." A •^naiUle 
purcha»r for the one who cxpecta Ira "go over" 
aoon. 

Kor avi*tor» And every branch oi the atmy. 



Uy inul. poatMid. 
anywhere in U. S. 



air, 



$4.50 



A. G. SPALDING & BROS. 

1 26 Naaaau StcKi - NEW YORK - Mi Fiitk Anno* 
CHICAGO 
211-217 South 5ute StrMi 
SAN FRANCISCO 
IS6.IS8 Geary Sirot 
And at all Spalding Branch Storva 



1 
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AEROPLANE MOTORS 




New York Offlre : Tlia«» Bids. Telephone, Bryant SIM 



DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for yean with the utmost auc* 
ceM by the leading motor manufacturers 
in the automobile and airplane industries. 



IXn DiC-CASTIJIGOOl 



MAIM orri-ci »mri r^^-rwwM rvnwr 

BROOKLYN. N.Y. 



TOLrDO.OHta 
Aim Dif 

Brmm A Bnmm AhtmimMm 



*>cw ^smirr njutr 

NEWARK. N.J. 



Airplane Linen 

STANDARD MAKE 

FOR IMMEDIATE DELIVERY 

Samples and specifications 
sent on application 

Robert McBratney & Co. 

Linen manufaeturtrt and Importer* 

121-123 Franklin St.. New York 

and ■■ DF.LPAST. IRF.LAND 



are correctly designed with the highest 
quality materials and workmanship. 

Write (or cmtalof o( 6 and 12 cylinder models. 

WISCONSIN MOTOR MFG. CO. 

Starloo A. Dn>(- US. MllmukM. Wl«., U. 8. A. 



Aeroplane Cylinder Forgings 

We make a ipedaltj of hollow (orgmc in dies 
under our hTdraolic presses, aeroplane cylinder forg- 
inft of high and low carbon O.H. or alloy steels. 

We have furnished cylinder forfings to practicsUy 
all the engine builders in the United States. 

Also Propeller Hobs, Flanges and Shafts^etc 

Miscellaneous steam hammer and hy 
draulic press die forgings of all types. 

Quick urwice our ipecialtj 

TIOGA STEEL & 

A Gtays Avsees 



IRON COMPANY 

PhiladclpliU, Pa., U. S. A. 



Stamping, Welding, Machining 

Flexible metallic tubing 

Airplane work a specialty 

The A. Dewes Company 



199 Lafayette Street 



New York City 



ClasBified AdTertising 

10 e*Bta a word, minimum charge 12.00, paraMa la adrance. Address replica to adrertlsemeots with box nuabsfS, 
car* of ATtATiOM AXD AaaOKAntCAi, BKaiHssaiss. 120 Wast Sad Street, New York. 



AEROI*L.\.\K BI.I F.rrtlNTS of imxlprn mni-hlnea true to 
•cale n'itli tcM-hiiUiil ili-si«Ti|iti<>t]. ikmImkl* $.10 cxtm. No 
stauiw. Stnte your lutilg. AUdnws " Anroprlnt*," 9 East 
224 .St., New York City. Tel«'|>hom' <Jrani«>rfy 5271. 



FOR S.\LK— New Mllltnry Trmtor 100 h.p. 7A Hall Scott 
Uotor. Box 44. 



WANTED — Airplane land machine In flrst class condlUon, 
dual control (atlrfc or dep) for practical Instruction In Oytng. 
Give full particulars and lowest price for cash. Addreaa Box 40. 



FOR SALE AVIATION MOTORS— " Six." "Eight." and 
"Twelve" cylinder*, one twosoatcr hydro complete twin engined 
hydro and twin englned hnttic plane, unnsscuiblcd. One flying 
tmat, ul80 large quantity niNire beJiniR, lungerons, stmts, webe, 
flttlngs, etc. Address O. C. I-inthwulte, Keyixirt, N. J. 



f:vj,in)0 rtNiuiri'i) for aeroplane pro|M)8ltlon. Particulars will 
only Ih.' given to individunis and tiroiti of iinqiiestionnble stand- 
ing and prestige. Ilox 7rt. 



FOR SALF — 1 iH'w l.^.tXIO ft. V. S. Standard altlmetera 
radium dials never out of peeking case. Box (ST. 
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INDEX TO ADVERTISERS 



A 

Advance Felt Sjni-iiilty ami ("uttiiii; Co ili 

Ajax Auto & Aero Sli.-t-t M< tal To iLiii 

Aluminum Co. of Americ a d2Q 

American Broaze Corp '-'^1 

American Lead Pencil ('o ilii 

Ameriean Propeller & Manutui tui iiig Co LLili 

Automotive Engineering Co 322 

B 

Hanta. <ieo., Publishing Co Mi 
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reliable and durable varnish for wood, metal, and 
fabric. 

The most strenuous tests of service have only served 
to emphasize its marvelous powers of endurance. 

Its absolute resistance to heat, cold, mud and 
weather; its elasticity, waterproofness and lasting 
qualities, make it the master varnish for airplanes 
and seaplanes. 
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WHEN the aviator is climb- 
ing against a head wind — 
when the steady roar of the 
exhaust tells him the engine is do- 
ing its utmost — he realizes the im- 
portance of those little details — 
valves, tappets, turnbucklcs, piston 
pins and connecting rods — upon 
which his safety depends. 

For many years we have devoted 
our entire energies to perfecting 
these " little details " of aeroplane 
construction. 

Our engineers — specialists in heat treat- 
ment, precision work and tungsten and 
other alloy steels— will be pleased to ro- 
opcrate with yours to give you the same 
reliable service you would receive from 
a department of your own plant. 
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TIE entire organization and skill, experience 
and ability of this company are devoted to 
intensive production ia tlie interests of tlie 
United States for the period of the war. 

WHUEN peace comes Martin commercial and 
pleasure airplanes will maintain the 
supremacy of performance and depend- 
ability which they have held since 1909. 
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Now I lay me down tp sleep 
I pray the Lo^ my soul to keep. 
God bless my brother gone to v ar 
Across the seiis, in France, so tiir. 
Oh, may his fight for Libert)', 
Save millions more tlwn little me 
From cruel Fates or ruthless blast,- 
And bring him safely home at last. 



BUY WAR SAVINGS STAMPS 



W.S.S. 



.^1 



CiiKiii>s Ai:kopl\m; and N^otor Corpi^k ai ion 



Digitized by Google 



«r. I. SKAMAN 



AVIATION 



AND 



AERONAUTICAL ENGINEERING 



M. M. WILLIAMS 



CADtSLAS o'ORCv 



GCORQC NKWBOLO 



V«L IV 



April IS. 1918 



No. 6 



The Use of Cork in Aeronautics 



By Artluir K. Barnes 

Armtirong Cork Co. 



DwiiKiiiTK. builder^, «u<l um'Iv h!' ain-rall linve all ^'iiincil 
materially by tlie expt'rieiH'e i»t men who liuvi- plavi'il an im- 
portant part in llif <U'veli»piiU'iU of tlie internal nmihiihtiiiii 
engine !W ummI in llii- autuinnbile incliistry. Karli mnlerial 
whii'li enteni into the eonstnietion of pas enifines has pl8ye<l 
its part toward makitii; tlioR' ensnnes pive more (le|ien«1nble 
perrommnee un<l Inst longer than llu-y I'ornieriy <liil. 

While gaskets niuy not he 
considered as relatively iui|Mir- 
tant in motor constnielion, they 
at lea«t deserve the earel'ul eon- 
sideration of engineers who de- 
sire to eliminate the leaka^re 
that is 90 common where or- 
dinary tibrous materials arc 
lued. For this reaHon, it may 
be well to see just how eork 
has become a fartor in the au- 
tomobile Held, and promises 
to bifome ecpially important 
in aeronautics, t'ork has for 
D long time been nmnnfai'lure-l 
into specialties for motor ears 
and its success in this field is 
best evidenced by the growing 
use of cork floal.s for enrbu- 
retors, git&oline tanks, oil 
gauges, and eork <'ompo»ition 
gaskets and washers, liemnrk- 
ablc progress h«.s been made in 
the tievelopnient of cork com- 
positions which woiilil prove 
satisfactory' in all ea.«es where 
the teniperalure did not exceed 
'212 deg. F. To be sntisfartory 
iu service, such a material ha.s 
to be impervious to oil, gaso- 
line, grease and water, so that 
it may l>e kept in contact with 
these liquids for a long time 
without losing its effectiveness 
as a sealing agent. 

CMrk Compoiilion tia,skels 

The natural elastic propertie:- 
of eork arc inen-a.-Mil in the 
manufacture of cork eomp4isi- 
tion gaskets, and Uiis quality 
mokes them espci-ially elHcient when us«'d between rough, un- 
even .surfaces. Therefore, where i-ork gaskets are employed, it 
is unncccsfiary to machine the llaugcs of the castings, or pres.scd 
steel stampings. The elasticity of c<irk gaskets is permanent, 
since age will not harden the niiiterial. Furthermore, cork i* 
naturally non-absorbent and will not liecame .saiurateil hy the 
action of li<|uids. It is unneee'ssary lo cert e '<'es»ive pressure 
on these gaskets lo insun- ticlit joints. Willi Hbrous matcriaN. 
which arc admit(e<lly absorbent, secpace is bound to occur, 
regardlcas of how tight a joint may he pulled up. Since oil 
leakage is a recoguiztnl soun-e of e- |>ense and annoyance, atxl 
tlte users of gas ericines have come to demand tight joints, 
the use of cork gaskets has been fo\nid to be n most inexpensive 




Thk Oak L'okk— A X.mvK ok .Spain and Piiktugal 
The Oi TER Bark or this Tiikk is the Cork op Commerce 



and, at ihe same time, a most etiieieiit renicd\ lor iliis trouble, 
espwially where pns.«ed steel pans and covers are employed. 

The constant resiliein f cork to pressure has the effect of 

a lock ^vasher in keepiii<; Ihc holts light. .'\s a result, motors 
«><iuippe<l with cork gaskets are free from lite rattle which 
often develops from vibration. This is more noticeable, of 
cnurse. in high-speeil moinrs such as are necessary for aviation 

)pur]>oses. Then. too. fewer 
Imlts and Iwlt holes are re- 
i|uireil because very smooth 
surfaces and excessive pressure 
are not needed. This condition 
IS doubly advnntnecous, as it 
fiives greater strength to the 
iiietHl parts and eliminat(>s con- 
sirlcrublc machining and assem- 
bling work. The savings thus 
effected are ottcn sufficient to 
make up for the additional cost 
of the gaskets themselves. 

One of the most successful 
uses of cork gaskets has Im-cu 
iK'twccn crank i-ase and oil 
pun. Thesi- gaskets should be 
thick enough to iiuike a good 
till between IkiIi lioles with a 
moderate amount of c<impres- 
sioii. Extra pressure may be 
a<ldcd if desirable, since the 
eork will compress to ihc thick- 
ni-ss of paper annind Ihe bolts. 
.\ny spring which may be pres- 
ent in the metal is taken up by 
the elasticity of the eork, so 
that tight Joints aiv insured 
not only during bench tests, 
but in actual service as well. 

If boiling water or steam is 
kept in contact with the Hat 
fa4H! of a cork gaskit for un\- 
length of lime, thnnage results. 
Where thcM- gaskets an' used 
lielwwn metal sur)ae«'s under 
pressure, however, they will 
willb«lnnd the letnperature of 
iMiiliiig water or .slittlitly higher. 
This is proved by ihe success- 
ful use of cork gaskets belween 
Ihe top and bottom plates of a.s.semblcd radiators on mulor 
trucks, and also between pressed steel water oiiilei and inlet 
manifolds, baflic plates, and motor head stamjiings. 

Some oilier applications of cork gaskcis are icconimcndcd 
by prominent motor bnililers, as n result of their experience. 
On c<ivcr plates for t inline: gears, valve compartments, trans- 
■iiissions, oil pumps, rraiik case accessories, clutch and fly 
svlicid hand-hole covers, carburetor intake manifolds, differen- 
tial housings, and various other parts, cork gaskets have sIimhI 
up most satisfactorily under all kinds of service tests. They 
are easily applied with a thin coating of ^-liellac or water- 
priMif cerneni, spread over one of the contact surfaces. Care 
should he taken azaiiist the use of Inn nim-li eemeiil since it 
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will squeeze througli tlie bolt holes and cause tbc gasket to 
stick on both sides instead of one. Before the parts are as- 
sembled, the gasket should be weighted dona until the shellac 
is thoroughly dried. 






Vai.vi: Covkk 0.iskki> 



Other L'tet for Cork 



There is* a growing use of composition cork washers, which 
prevents rattling and the entrance of dust and dirt They are 
also used in stufllng boxes where the s|X'l-<1 of the nh&tt is not 
rapid enough to generate heat greater than that of boiling 
water. When used for purpoMPS of this kind, cork waslicrs 
not onlv keep diiwt nnd dirt oul.si4lc, hut pn>vent Icnkatrc of oil 
and grease. 

Cork caskets are alsio lH>ing used tu prevent fan belts from 
sltppiiitr. It !!< ueedlesii to mention the uudesiriible action of 
a belt which slips on a fan pulley and ullitwt, the motor to be- 
come healed. If the pulli'v rim in covi're<l with cork the fan 
will t>e driven ut full speed, all the lime, without slippage. 

Besides being used for gaskets, cork is inanafactured into 




1 1 .tuiitiMi.in 

Cuvet GiiOict llutrr <;»^kR 

MiSCELI.ANBOr s (S.\8KETS 

lloals for cnrbun^tors. oil giiiigcis an<l gasoline gauges. These are 
nio.s( alwny»< nmde of natural cork rather than of a composi- 
tion, but their maniitiKture is necessarily varied because of 
the individual specillcuiions to be followed. To give the best 
results, these lloals should he hejivily coated with shellac and 
thoroughly dried before being use<l. Xalurnl cork i.< often 
utiliM'd for clutch inserts. plu>:>j f.ir wire conduits and spark 
plug holes, etc. Strips of natural cork or of cork com])osilion 
are often used as n cushion in body joints, and it seems reason- 



able to believe tluit this use could b« profitably promoted in 
the construction of airplanes. 

While it has not yet been adopted commercially, composi- 
tion cork has proved satisfactory- in all kinds of >ihop test« as 
a inalerial for clutch faeings. bifcause of its unusually high 
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Nati H.vL Cork Fi/>ats 

cJJelflciert of friction. Cork has showed itself to be superior 
to leather under the trying conditions of clutch use. 

All of the uses of cork Imve not been described here by 
any means, but a fair idea has been given of the functions 
which it performs in motors. For the benefli of those who may 
not be familiar with cork as a natural product, it may be said 
in conclusi<m that it is tlie outer bark of the cork oak tree, 
which flourishes in Spain, Portugal, and other Mediterranean 
countries. This bark is the most valuable part of tlie tree and 
is removeil every eight or ten years. The tnn- begins to 
produce its best bark at the age of forty years. In stripping 
it, great skill is rc«|uired to prevent injure- to the inner skin, 
for such injury might kill the tn-e. Cork bark varies from 
one-half to two inches in thickness. One tree yields from 25 
to 200 pounds at a stripping. 
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The Use of Jigs in Aiiplane Manufacture* 

By R Borlate Matthews, Wh. Ex., A.M.LC.E., 1I1LE.E., F.AE.S. 



A new iii'liistiy rjilis for new luetlioda — antres Jours^ tiulr''-< 
tmvuf, — and the airplane in<luslrv is therefore not exee|itional 
in demanding many departures from recoguizcxl woodworkiug 
practici^. In tin- tirst the nunilHT of raacliines required 

todfiN IS so lar;;i' lliat their ronstnu-tion should Ix* described 
as a luunufaeturing rather than a building operation. That 
is to say, they should preferably be almost entirely put together 
by the aid of neeurate machinerv ittstead of being dependent 
to sueh an extent upon the skill of the individual workman, 
in trying and fitting one part to another until the whole is 
built up. In this eoniieetion it may be remarked that the 
design of the metal fltlinga for airpl inHs is not siuh as to call 
for any radical departure from previn : ln_- > olass small metal 
working praetice. It is the woodworking side of the bniuuia 
which presents the new seone for initiative. It ia this latter, 
aapcct, therefore, which will be considered here. 

The underlying ideal of the modernised sj-stem now odvo- 
eatad ia that the arrangement of the work and the facili- 
ties for eeonomieally rarrying it out should be planned and 
ckngaed in the oiii'ee as distinct from the shoi>s where the 
aotwl woik is done. For a great number of years it F 
realind in engineering establishments that dmwinga i 
tial and eeonomieal, likewise eoouer or lat« it wul be appre- 
ciated that drawing of jigs and fixtures are just as necessary. 

It Biuty be mentioned in passing, that sinee the subject la 
tieated aa a whol% «U the pmnta raised, would obvionv^ not 
n o e ceanri ly he apfdied to tua mannfaoture of one partuolar 
t>-pe of madiiiie, aa a» mnoli deijenda npon etremnataaeeB, the 
size of the older, the probabilities of modifieationa in dcaign 
daring pngma, etr. 

Dffinilion of Jig) and Fixtures 

The diatinetion betwe<^-ii a jig and a flzture ia not an easy 
one to define, as it is dillieult to gay where one ends and the 
other begins. A jig is a ik>vi<-c which either holds, or is held 
on to the work, an<l at the .same time incorporates guides for 
the various cutting took; whereas a Hxture holds the work 
while the cutting tools are in operation, but does not contain 
any apecial arrangements for guiding the cutting tools. In 
omer word% a fiztnre is usually a device which must be entirely 
held or ftzM to the maehine on which the operation is per- 
fonned. The term fixture is often, bowarer, also applied to 
BMMOnibling arrangementa of larger sise, wbidi form complete 
units in themselves and are g^ierally penuuumtly attaithed 
to eonerete fonndations. Qages most, of eonrse, not be eon- 
foiindiM) with jigs. 

A Compariion Belttten Eugine and Airplane Manufaetur* 

In mannfaetnrin^ engines in quantities it has long been 
the praetiee to use jigs and liztnias in order to speed up pro- 
duetMHi and also to enaure correetneas of output. But np to 
the preaant, in airplane manufacture, this pcaedce baa not 
been adopted (o sw» an extent aa it might mn bean, with the 
result that it takes vier>- much h>n«r to tam out an airphwe 
than is necessary. This delay amas, both ia production of 
detail parte and alao in the aasembhr of units and complete 
madiinea. Conaidarable time is loat throagbout, in tiyiog and 
lltting the parts into their correct relation, owing to enors in 
maklag the details. 

For example, aasnme that in an engine two parts are re- 
ared to be bolted together. These parts arc not dumpetl 
together and then drilled boiii at Mie nue tine^ nor ia one part 
drilled and the other claai|>< >i up to it and drilled throng the 
flzat Bath paxia are drilled separately hi jigs. TUa may 
done in a aeparate deportment, or even in a aepaiate bustor \ . 
and stm the parts will bolt together in their eorreet rdation. 

Bnt ia the majority of airplane wo^ quite a different state 
of affidrs exists. Take, for example, the css«- of s|>ars which 
have to have metal brackets attached to elaiup up to other 
parts. Here the metal parts are placed over the spars when 
they have been put in jiosilion relative to other parts. The 
apar is then drilled through holes already drilled in the metal 
parts. This entails much difficulty, Iteoause the job is in- 
sihia; it also promotes inaeeuracy, owing to the operator 
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liaviii^' to (h ill 1 1 1 mi lioth s-iiji-- to ensure that ihvrt^ will be a 
elear way lor the Iwlis throuf,'li both sides. All this troubly- 
soiue Work uml subHi'<|Uent delay would Ik* avoiJ*^! were the 
spars and iiietal parts drilled in jigs. All that would then 
be uee<T>sarv would lie to push the bolts and tighten up. 

Again, take the spin<lling of spars. For the sake of eoiu- 
purison, the milling of straight metal parts may be considered, 
when the work travels on a horizontal table against the cutter. 
Here the length to be inaeliini ii js oontrolled by stops. In the 
spindling of spars the joli should be placed in a jig having 
stops upon it, so that it is impossible for the cutter to operate 
except where it is so desired. By proper design of the jig, the 
eat out portions will eooM in eon«ct relation to the overall 
length and depth. 

£i cutting form or taper shapUB, aa» for example, the none 
pieces on rotary engines, forming plates are used to compel 
the tool and the work to move in such a manner that the 
desired finished form is arrived at. This principle might well 
bo adopted in woodworking, when parts hiwi- to be spindled 
to some ittiecial form or taper. The jig would be made with a 
"former for bearing against the spindle, which will only 
allow the cutter to openite in !iueh a way as to pnduea the 
desired shape. 

The " foniier " idea should be extended to eover woik Oo 
the band saw, either for roughing to shape or fbr flaiahed 
work when the saw linish is good enough. 

For the us«> of such " forming " jigs on spindling macbinea, 
the "fi>rmer" should bear against « ball l>earing embracin|f 
the spindle. This will very mneh reduce the wear on the 
"former" and so ensure a much longer life for the jig as 
regards accuracy. 

Of conisfl^ these "formers" entirely do away with the 
necessity for marking out shapes, entailing, aa the latter opera- 
tion doea, a great amount of time. 

The varions units that go to make up a complete maefaine 
shoedd be aawiBbled in a jig. The jig should how each unit by 
at lesat two losating points. The nnita, when held in the jig, 
will aU eome into their eoneet rdative positioiM. AU that wul 
then have to be dome will be to bolt np^ through bolae drilled 
in the ifaa nsed for amldag the parts. 

CanuiD eonaidaration aa to the cost of pxodnethw mast be 
given before setting aboat the design of a jif or llztme^ aa 
obviously it ia absurd if the east of the jig is in nrrres of the 
aaticipaied gain. The onlv exeeptioB that would paiaiit of 
the employment of a jig, wfawAi mi UOt comply with the mhove 
eonditiona, is when accuracy of parte is of such importanee 
as to make interdumgeabiliiy of these parts ahaolntdy 
mmmtinl 

Time «iid Cert Sared by Cse of Jigi 

,ni illiistrnlion of time saving, many airplani ^ ( u il l be 
luuiie in three- lift lis of the pri'.sfiit rime iK'<iuirt<l, it proper 
jigs and tixlures \ver<-' in existeiu e. Tin' < ost wmilii he reduced 
by siitiiething like 'Ir> per eeiit. this estimate beiiif; ba-s<>d upon 
.1 small number of maeliiiii-s, say 25il. On u larger number, 
say KKK), the saving in labor would be about 50 per cent, and 
naturally the Saving in labor means in^reaaed spssd ia pro- 
duction. 

As a detail example of e. oiiomy the eli valor of a eerlain 

machine used to eost in labor alone C2 IDs. Od. : this was imme- 
diately reductil to under a soven-ign on the introdurtiotl Of 
proper jigs. Many other siitiilm >';i~>'s niubl l>e cited. 

Jig nnil Hxliirr Itratiings 

A modern airplane itHpiire- at least I'itX) jigs and tixtUTCS, 
It is obvious tliiit to make so large a number with aeenraey, 
and to ensuri' that the right number are ordered, these jigs 
should be made to drawings. At present the comparatively 
few jigs that are emploj'ed are. as a rule, made to the shop 
foreman'a more or less crude ideas. It therefore follows, that 
when some machine or parts of murhines are made by more 
than one sub^ntrnetor, there will, assuming all sub-con- 
traotors work to jigs, be a.-* many ditlerunt types or styles of 
jigs to do the same job. Each of these different jigs, to do 
the same job; is the result of aeparate thooght 

TIere, obviously, is an oppoitanitj for eeoaomisiog time. 
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As regards lateral <otilriil. the j-fiu'ral iiriiuipeiiieiit of tliLs 
vindicated, in diatrramuat i'- lorm. in Vi^. 21. From the <-<>ti- 
trol lever the direct cable piissos over a pulley on the transverse 
•haft, akag throoeli the lj«iiom winj;. nround ntiotbcr pulley 
ia the wing, and hence lu Itie rear imlf of (he Aileron erank 




Fig. lil. The ( law 
Brake iDuGitAU) 



lever. The return i uliK timn i'r»m llir I iduI half of the aili rot^ 
••nirik IcviT. jiroiivid iiMiilhi i |.ii'lr\ m the lower wing, throii^fi 
tin- wiui; jiiiii through (he traii-A' !>!■ ^haft to a pulley on the 
other ^\tii: nf the control lever, .iii'l l.t ure to the wrew On tht 
eonlrnl Ic. 'T. The details will li. i linr IVnm F'?. 18, 

The :'iiiil-lniv opcralini: t'.i' nidd.-i- i-, tn mi n jjv i';iiiilil 

of steel IuIm's. atul Ibe imi.li-r ( :i'iili's an taV.i-ti nut t roin tlii' 
fuut-bar il~t>lt, as is geui'iallv ilut:.', Im- tir.m a short l-'vrr 
projecting lorw.ird at ripla angles tljf timt liav. From this 
lever the rut/lci jus-i over pulleys aini ti. tl.e riaiiks on the 
rudilpr. It Will 1h' -crti ;liat provision iiiis im-n uiHtle for mnk- 
ing adjustments ot tlio toot bar to suit pilots of different 
height by fittiiiE; an extrn toot-har. If thi' mnehine is to be 
flown by a tnllur inlot thi^ i-, n m.Ar.l and tJir main foot-bar 
used. Win' <jlii» are j>rovid«l, it will b« iiu[iced, for aceom- 




PlO. 20. ThB PtWUETS AND BRAfKETH OP TUB CONTROb CaVXS 



inodating the pilot's heels so ak to ]>reveiit liis feet from slip- 
ping off the fool -(i.ir. 

As in (he itm.iiMity of (lennnii niai'hiiieM. provision has been 
made lor loeking Ihi! rontrol lever in any position, either living 
level. I'liniliing. «r di s4-en(ling. This is neeoniplislieii by nie^ti.s 
of a r.iLnr free to .sliile aliiiig the control eoUimn, but being 
S|i)it and provide.! with a bolt for lighleiiing U]) when the 
eollar i> In. 1,1 .1 in position on llie contnd eoliuiin. Aiiehored 
to ihi* I i>llav f.v two serews is a fork end, from whieh a tub<- 
runs do« n aii'. t'orwiird to fertuituile in a linll and socket joint 

iin d '11 if • liottom of the IhkIv. This hall and socket joint 
enntdr-: the < unirol eolunin to lie moved freely in any direction, 
and to allow it to b« nooved Iraro side to side, oven when the 
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forward nmven.ent of tliij cul'inni is preit'UU?d Uv hx-king the 
eollar. In tills nniiitnjr thi' pilot eau loek ibe elevaldr, while 
operating the ior,tiol eoluinn i roiii aide to sid.? tyr lateral 
rontrol wall ln> knees 

As far ii* ean Ih; u^eeitamed, allliou^'h the niaehine gUD was 
not m idaee on the mnebine an exhiinte.l. ore synchronized 
tuHchiiiv gun was fitted, resitin": •in tup ot ili. Wly on the 
right-band side. The pilot operated tliis gun by means of the 
trigger ou the haud-grip ot his eontrol lever, whieli ia ahovn 
inaet in ¥ig. IS. 




Fig. 2L UL&uaAM ok tuc Aii.ebok CoNTitoi. Svsrbu 



WhQe on tlw aabjcrt of coDtioki, lefcROoe mi^t be made 
to Um ennk kmia on tha elevator and rndder. Theee an 
■hown in Fif. 22, Amu wfa!«h tWr eoostruction will ba ni- 
dtnt. The erank knr «f the alavator ha« pnije«tiug fnn it 
n tapering taibe nuxaiaf^ t« the trailiag edge o£ the elevator. 
The tnMar roddw pott ia iroriiing in beaiiage aiai^^ 
previoaaly deterihed when dealicg vitk the hinge* for the 
elevator. At the bottoai the mdder tnbe fits into and is anp- 
poited h» a M<4n( earned on a clip bolted to one ot the fcrana- 
vene bofitbea^ of the body. A peculiarity ehaiactfliiatia 
the Albatroo is the method of attaehiiig the eoatnl eaUii tn 
the orank kven. A aoeket ia fonaaA in dm end of tin enaik 
terer, and iato thia fita a eup^ped pjeee of ated naddaid 
on one of the bolta of the ifiio alninez^ nnieh in the aaaia 
manner as the terminal attldlBMat of m naia lift eaMn, 
Thus any vibralion in the oomtml eafala ii not tzamanttiA to 
I he crank lever, the eup-ahapad htad ot fha tninbixUo bolt 
being free to move in its aoeket ttt Ae orank hvn. 

Referanoe baa already been made to one juxt ot the anBa^ 
ment of the Albatios, namdy, the tynchroniad madiina fan 
operated by the pilot flroat the triager on die nniii eontrol 
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eolnmn. In addition, there is a movable machine gun moonted 
iMi the usual gun ring in the rear c<K-kpit (Fig. 'JJ), The gun 
ring it-^elf is built up of thin, three-ply wood, and mns on 
.small rollern on its support so as to reduce friction. It is 
prevented from tilting up by wooden aogle-piecea screwed lo 
Its underside and overlapt>ing the Axed support. The whole 
urraugeinent looks somewhat cluniHv, but is iippiuenily rpiite 
light, und the atrei^^ is probably reasonably good, as the 
three-ply of which the gun ring is built is made up of different 
curvatures, each of which tends to strengthen Ihc utber& 

The machine giui is supported on the gun ring by a swivel* 
iiig fork, which can be raised and lowered as require*!, and 
whieh can be locked in any desired position by the locking 
arrangement indicated in the sketch of the general arroogO' 



Digitized by Google 



378 AVIi 

meat. In nrldilioii to its rirculur iiiuvtiiu'iit intf^/nilly with 
the gun ring, the machiiu' ^^wn may Ik- swunjEr latcrnlly nii it.n 

Sivol Id the gun hag. Here also a locking device is provided 
I riwpe of a iplit eollar lodnd by aa L-boit» M tbowa in 




Fw. 33. Tarn ICiaHm Oov llociinirQ m the Arbb Siat 



OM of tbo inMti. Tin otber jiwl ia Fw. 23 ahom fhe lever 
1^ neon «t irineh the gnn siiif ia lodHd in an^ desired pod- 
tioii. A zoeker arm eompoaed of two aled atrips ia pivoted 
in ita eanter on a pillar projeeting downwaid iiom ua gon 
ring. At ooa and uia lodEer aim earriei a {data mldad to die 



lion April 15. 19» 

two sti'il stri]).s ol' tlif itM'k<'r, ami at tlii' uthi r it currivs tlif 
hand IrviT, which is si> luruiL'd a:: I an lo jrive ail 

eL-vuntric movement when the le\'er i>uuug through an arc. 
The imMtae opennuU will be dear froai tbe akatdi. Whan the 




Fiu. 24. Th* HnreiD SbaT or the AtTKit Cockpit 

ffoa ring iuis heen swung: around to the desired position, the 
hand lever is pushed down ; in so doing the eceentrie forces tbe 
inner end of the rocker down, thus causing its outer end 
ranging the fiat plate to move u^» a^poinst the tixed suppmt 
for tbe gun ring, and thereby lodaqg it A poll on the lever 
inatantly releases the gun rmg it it ia deeired to awiof dm 
gun around to another quarter. 

As presumably it frequently happens that the gunner widua 
to fire from a atanding position, his seat lias been so arranged 
aa to swing into a yertieal position as aooa as it is relieved of 
hia weight This is aoeomplished by means of a spring under 
the seat (Fig. 241. A stnp of wood rnns transversely under 
the seat and projects a short distance on either side. Theec 
projections rest, when the seat is in a hofkontal podtioo, in 
bracketa secured to the sides of tbe body. 

(To be contiavAl) 



An Early Helicopter 



Sir Charles A. Parsons, whose name is prominently con- 
neetad with the steam turbine, is also one of the pioueere of 
aeronantics. Aa tu back as twenty-five years ago Mr. Parsons 
made a aaiies of experiments with a amatt steam taelioopter 
which raised itself about 12 ft from the gsrand. 

A deoeription of Utia interesting Ibnnuuwr of the mtioal 
lift maeliine ia given by Mr. Paxaona in AeroMuOiei in tbe 
following terms: 

In the sammer of 1803 I made some esperimeuts on the uf- 
feet «t ateam-jadcotiaf small ateam-engine cylinders by plao- 
ing the wfade of the eylinder and valve-chest inside the boiler. 
Toe inereaae of economy was ao marked that I was led to try 
whether a small toy engine could be made to sustain its own 
weight in the air by the lifting power of an airscrew on the 
crankshaft. 

The boiler is of seamless sted, 'iVL' >» diameter. 14 in. long, 
and .01 in. to .015 in. in thickness; the steam cylinder, sin^e 
aiding, 1V4 i»- diameter by 2 in. stroke, and about .03 in. thidi- 
ness of tool sted; the piston is of thin cup form, also of tool 
sted; the admisdon vdve is cyUndried, A m. dismeter, cutting 
off at % stroke. Tbe whole of the vdve and cylinder are with- 
in tbe boiler. Sona parts of the engine were soft soldered 
and some basd tddtno; the screw is of eane covered with silk. 
The working pressure was limited to about 60 Ibn. par aq. in. 
Tbe total wdght of the apparatus, with water, ia 1% lb. 

Steam was raised by placing the boiler over a spirit-lamp, 
and when 50 lb. was registered on the gage, and the engine 
started, it raised itself in the air vaitiealfy to a height of sev- 
end yards. The revolutiona ot tiw engine were about 1200 par 
■in. and the i.h.p. ^ bp. 

Tbe same engine was then mounted on a framework of cane, 
oovered with silk, forming two wings of lift Bi>an, and a tail, 
fha total area being aliout 22 sq. ft. The total weight mm 
now SV^ lb., and when launched gently fmni the hand in an 
indBned borizonUd direction it took a t in uhir course, tidaig 
to a maximum heidit of about 20 ft When the steam was 
exhausted it eana down, having tnveraed a diitaaee of about 
100 yd. 

Coaddering the primitive ooostnielian of tiie appacatna, 



the result dearly showed that flights ot considerable distance, 
possibly some miles, were quite poaaible with snudl, economical 
steam engines mounted on airplanes. The boiler was also 
found to be able to steam the engine continuoudy by usiug 
methylated spirits instead of water in the boiler, and burning 
the exhaust as fud; but when in Undlt the force of the wind 
extinguidied the flam& It was deaiqr aeen by the ezperimsnt 
that Tor practical, oommercid success of this daaa of steam 
apparatus an air condenser is essentid, as the wdght of water 
used in a few- minutea* run equds the told weight of engine 
and boiler. Without a oondenser the length of flight must 
necessarily be limited to a very few milee^ and it would aeiui 
that the chief problem that workers in thus Add have to iolve 
is to obtdn an dlident and light dry-air condenser. 

In view of the presently reviving interest in the helicopter, 
the u])ini()n of Hr. Parsons on this type of drcraft is of pai^ 
ticuhir value. This early investigator of the problem says: 

" The hdioopter, which is a machine that will lift itself in 
the air without horisontd motion, has been the dream of many 
inventors, and many have thou^fht that by snitatilv '^hain^l pro- 
pellers success might be attaint-d; but lo li.^r^r who l.a. ^ Aoitfy 
obsen-cd the tlight of birds on leaving the ground, it has been 
apparent that unless an initid horizontd vdodty is first at- 
taiiisd by nmning on the ground or by webbed feet a<7aitigt 
tlw water, aa in the case of a duck or swan ; once again a nluu^c 
from an devated podtion that, without such initid help, the 
bird hsa to exert a very abnormal ctTort to rise at all. 

" From experiments I made about 1H!HI, 1 i-auie to the eoncltt- 
don that when in steady, horizontd flight, the power requirci 
to mnintdn the motion did not exceed one-tenth of that neces- 
sary- to rise vertiedly from the ground. 

" It' the lifting; screw is nmde very large in proportion to the 
weight of the a|>panitu8, the dip and the power reqnhed for 
a given wei^rht is diminished, but the apparatus beeoUMa aa> 
wieldy, and is readily distorted f r upset by wind. 

"On ilif uhole. 1 do Dot tliink that the helicopter type of 
machine is at all promising as a competitor of the gliding ma- 
chine, which ia dways oominc on to fresh air; whidi suppoHa 
it wiUi a minianun of slip ana conaumptioa of powar." 
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The Largest Cut- Up Plant in the World 



By J. Frederic Tlioriiel 

Portiand Chamber of Commerce 



The laipMt cut-up luuilx-r mill in the world is ownetl by 
Uncle Sam and is lorated at Vancouver Barracks just acroBs 
the river from Portland, Oregon. It is under the direct con- 
trol of the Spruce Production Division of the Si^^ual Coq>s of 
the Amiy, folonel Bricc P. Disquo cuiuniutidiiic. ' 

The main buililin;; of the plant Ls 348 x •♦(•0 fi. and the ship- 



si'Wfi'it(^ system. The liousint; of the Koltlieni who Mill aaHUt 
iu the operation of the plant h in cIom- proximity. 

Eliminating Crosi-Grain Material 

In diseuBsing the fipnu-e that will t>e norketl :it this mill 
one of the men in rharsre snvs: 




(jKMUt.\L VltW OP THE SfBlCE ClT-I p Pl.\NT AT VaSCOUVKM U.VIilUCKS 
Phota aiffvnl and Prmtiti 



ping sheds (HI x 500 ft. The output rapacity is from 400,000 
to 600,000 ft. of airplane stock sizes e\ery twenty-four hours, 
with three or four shifts totaling about a thuusiind men. 
Maximum cutting length for linibei-s is 40 ft. Each unit of the 
plant contains two circular saw rigs, one right and one left, 
carrj ing 4H in. No. 0 gauge saws. 

Arrangement of the Plant 

The carriages are three and four block type. Mack of the 
saw rigs are two table (tigers, two re-saws and eight trim shws 
in each of the six units. It is expected that dr>'-kiln facilities 
for about 50 per cent of the out|>ut will \tc installed, requiring 
a boiler capacity of 1.500 hp. The entire plant is el«trieiilly 
driven and every safeguard against accidents is giveu the 
workmen. 

The arrangement of the plant provides for the installation 
of two lo<;omotivc cranes running ]iarallel to the unloading 
tnu'k for the easy ami convenient handling of cants from the 
railroad cars to the tran.nfer cars, operale^l by gravity into the 
mill. The outgoing hiading track is at the rear of the plant. 
The locomotive cranes also nn- used to pile up cants alongside 
the railroad tracks Ix-fore 
thcv are carried to the 
mill for resawing. Elec- 
tric cranes pile up (he 
cants while a system of 
conveyors inider the floor 
transfers the refuse to 
the flre-r<MMn where it is 
use«l for gcneniting the 
steam for the dry-kilns. 

The plant is e(|uipp<>il 
with twelve |H>ny car- 
riages, which are calcu- 
laletl to give it a daily 
capacity of liOO.OOO fi. 
It is protected by a 
double line of guards 
and n great battery of 
sean'h li^hls. 

The location of the 
plant is as nearly ideal 
a.s any manufacturer 
could wush or expwi. 
There is just enough 
slope for natural drain- 
age, adequate lire pro- 
tection and a complete 
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" A considerable supply of hewn, saweil and ri\'<-<l cants 
are already on the ground and nion- are arriving each day. 
The plant will be operalol on a twenty-four hour basis, with 
four crews, working six hours at a shift, with twelve hours off. 

"Cross-grain has been one of the chief causes for rejection 
of airplane material at the Eastern factories. Kliniiiiaiiou of 
cross-grain has therefore been one of our problem*. All logs 
have some taper, and by beginning to saw at the liiiii end in 
the usual way you cut across the annular rin>rs. which are 
parallel to the bark. In onler to cut straight grain lunilH>r it 
is necessiary to start at the butt end, cutting, say, two inches 
iu, and then come <mt at a depth of two inches at the (>ther 
end of the log. This produc<'s straight grain. Thi" method 
is not mressary to obtain i-onuncn-ial stock, but the stress 
which falls upon airplane iriatenal makes it absolutely vital 
that Ibis lumber be sawed to get actual straight-Kniiii stoi-k. 
This plan must \w followetl in order to get straight -grain lum- 
ber from the mills tor the n'mauufnetiiring plant. 

" At the Vancouver i)lant the lumber will reach us in the 
fonn of Hitches four and six inches thick. These will 

first be surfaced one side 
by the i)lnneiN. 'flie grain 
will thus be brought out 
clearly, and cspci'ially it 
will tlii'ii be pos.sible to 
detei-t spiral gniin, which 
cjinnot Ihi pa.-oed under 
any cireun).«tHiii-fs. With 
the gniin now plainly 
visible, the next step is 
the marking of the piece 
for rcsauiiig, which will 
be done to eliminate all 
delWlive |>ortions. The 
material will then lie air- 
plane jiarts in the rough. 
The next step is the kiln 
drying. The material 
will all be cla>sed as to 
si/e in going to the kilus, 
the Inrger pieces, which 
r»H]uin! more lime in tbe 
kiln.s, being st'gregaletl 
from the smaller, which 
will dry faster. Beam 
stock will take about 
twelve davs and smaller 
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pRrts Heven days. It is prohnlile that n small testing labora- 
tory will Im> niaiiitaine<l to insure that the material has not 
loiit its strength in dri'ing. Cross hu<1 spirnl ^mining are ike 
most Ireai-herous defects that ean exist in uirplaue lumber." 

Draft Soldiert Commendt^ 

In an addrrKS to the luildiers working at the plant Colonel 
Diiique Muitl : 

" 1 have <'uiiiniande<) rejjular troops for a great many 
years and have never seen a sipirit comparable to that wlii<-li 
you men have hIiowo in the conslnirtion of this plant. You 
workeil for days without rain<t>ats and pn>i)er equipment and 
went right ahead without a gnimble, tloin^r it on siddier pay 
because with the enormous problems our great government 
ha.s to solve it ha.s been impossible to gel the matter of proper 
pay straightened ont. You have not complained about what 
you did not have, although you did not have mattresses and 
necessities i>art of the time. That spirit from drafted men in 
the American army speaks well for the saving of our 
<leniocmcy. 

" Now men. this plant is yours, yours to run and we expej-t 
you to keep it. Do not pennit little violations of ndes that 
will creep in sometimes. We cannot atford to take any chance 
with the continued op<'ration of this plant, now complete. 
Arrangements are rapidly being complet^'d whereby you men 
employed in the plant will be given what you were ]>roniLsed 
when you come, that is the going wages of the community. 
I think every man here should be firoud to lH>long to this 
organization aiid I think all of you feel that this mill, com- 
pleted in forty-tive working days from the time started st^tiids 
to your eredit as a monument to the loyalty and efficiency to- 
put-it-over of the American soldier of our anny today and I 
am mighty proud to be in command of this orgaiiixation.'' 

The govcnimefit is paying for rived spruce $90 per thou- 
sand board feet, with a bonus of fiO additional up to June 
.'10. For sawed spruce the price paid is .$105 per thousand. 
Operators are {)Byiiig to owners of limber land n stunipnge 
of $7..'>0 per thoiutand. Of course, all material is accepted 
only after rigid inspection according to the specifications of 
the Spruce Division. 

In ad<lition to the spruce there have been received in PoH- 




KlVEU OrtMiOX Sl-RICE 
Phnto Utfforii anil frcntUt 

land recently orders from the United States. French, British 
and Italian govemmenls for aircraft material aggregating 
a total of about forty million feet, part of which already has 
been shipped. All similar orders placed by foreign govem- 
menls will be handle<l on shipping instructions from the 
Spruce Production Division hcad<|uarlery. 

In dollars and cents this industr>' that is essentially new 
means more to the entire Pacific Northwest than any otiior 
enterprise heretofore or now in existence. Nor is it apt to 
cease with the end of the war. 

We are indebted to The Timbermaii, lumber publication on 
the Pariflc Coast, for the following tables, which are self- 
explanatory: 

What lljOOOjOOO Feet of Airplane Spruce Monthly Meant 
To secure 11 million feet of airplane spruce monthly from 



stands of timber running 10 per cent spmee. assuming that 
the logs produced would yield 10 per cent airplane cuttings, 
it would mean that 1,100,000.000 ft. of timber of all kinds 
would have to be loggwl monthly, or 1:1.200,000.000 ft. an- 
nually. Computations in tabular form for logs yielding 10 
to 30 per cent of airjilane cuttings on the basi« of 10 to 30 
percent stands of spruce are us follows: 




Interior Vikw of thk I'i..iXT 

Photo Oiguiil uN<f /'r< (iH«« 
COMMIT.^TIO.NS KOU 10 I'Elt CKNT SPHITI! STA.Nt) 



I'rr rrni ot alrplanr 
mttlncs froo log. 

lew- 
is's, 

20% 
2.12 
30% 



Ft. to hr l4)|;t;<^l nioutbljr. 
(nil Mlirrlr^) 
I.lOO.lNiO.fKW 
733.S3;i.3.H.1 

RBO.OIHI.IKMI 

440.iioii.OilO 



Ft. to Im- loHfd auiiually. 

13.200,000. iK>n 
K,8flO.O<iO,<i(M> 

d.ooo.oiio.noo 

5.2S(l.lMill.0O0 
4.4iMi.<XHi.iiOO 



rOMrUTATlONS FOR 1!S PER CKNT SPItirc K STAMt 



Ivr I rut <ir nirpUiii* Ft. to he litKiEnl nitmlbl}'. 

i-iillltiK« frcim ioj. (nil hihtIimii 

UKi 7;i:i.sri;t,.isa 

Ki'.i 4SS,SK>..S40 

ao*, 3tiij.tii;«.(Mi7 

a.iSt 2i»3.:!.i;i.;t;t3 

3»>'.r 244.444,420 
COMl'UTATIONS FOK 2o I'EB CUNT 



l'' r ri<n( of airplane 
outilniCK from log. 

20' c 
25% 

ao-i 



Ft. lo li« Ingicpd inoiitlily. 
full BiMcles) 
rj,'i4i.ouil.(N>li 
3ISU.«il«.<i3iJ 

275.00O.IMIM 

22ii.(iiio.iMiO 

ih3.3:i:s.:s:!o 



Ft. IoIk' Ic>kx<'iI unniuilly. 
tAll upt-rlrHl 

H.soo.noo.ooo 
5,8»(fi.i;rirt,oof) 

4,40ii.u<i<>,IM'ii 

3.ri2o.ooo.oiHi 

2.033.3.l3.«iiit 
8PRICK STANK 

Ft. to \>V loKSI'd flMIIIJUll)-. 

I atl hihtU'a* 
A,ilO0.i»M>.<Hiii 

4.4<MI.IIIHI.<MHI 
3,3M<l.>HM>.OIIl) 
2,<l40.(MHi.<iiii> 

2,2I>0,0<MI.IHII) 



COMPfTATIO.VS* FOB 25 PER CKNT 8PRICE ST.\NI> 



P'T rtnt nf airplane Ft. to Iw InKerrI mnntbly, 

<:attlnei< frnm Inc. (nil K|>i'<'lr-Hi 

tttTTr 44ll.(llMi.<IMi> 

15'', ■ 2!<;!..i:i;i.:t7o 

• iOTf 22'>."H>ll.tlllO 

25^ 17>I.IMMI.IHIO 

80^ i4<i.ii«r..t;;io 



Ft. to lip locEiil niiniially. 

5.2!40.<NHI.IIIHI 

.'l.rj20.<Mm.iiiM) 
2.640.IMHIJHHI 
2,I12.<MHI.O(M> 
1,760.<MIII.II(H) 



COMPt^TATIONS FOR :10 PKK CK.VT .SPUI CK STAM> 



Per c»iit of airplane Ft. to he lositni mnnihly. 

cvltlnca from log. (all m»'>.I<>ki 

10% 370,tHHI.(NM) 

1S% 244.444.420 

20?c 186.OU0.aoO 

2r>% I40.<mi.(i-'M) 

30% 12S,'222.220 



Ft. to l>* liiKK<'il niiiKially. 
4.440.0110 iVill) 

2.tt.i3.3ri«,inm 

2.20O.0OO,0*»l> 

l.760.ono.(M)o 

I.ICrft.OflO.fHM) 



Selective Sprtice Logging 

On the basis of ."^'liftive sjiruee logging, i.e.. (he removal 
of the spnipc trees only, we have calculated the amouut of 
spnace timber that will be ni-ccssary to be logged to yield 11 
million feet of airplane material monthly: 

ivr c*Dt of airplane Ft. to Ix- loKgcil moDthly, 
rutting* frnm log. (Sprut-c only I 

lord lln.dOO.OfiO 
ir,% 7n..r»;!.33S 
Srrj. sri.noo.ooo 

2S% 44.iKMi.iMiO 
30% Sil.n'MS.GGO 



Ft. to bp 1o);i:r(| annoilly. 
rSiiniO'onivl 
l,32ii iioo.ono 

(H',ii.(i(Ni.(ino 
02s.oon.ono 
440.0<M).OIIO 



Extract from comparative table compiled by Forc«t Pniduct* 
Laboratory. United States Forest .Service, Madis4m, Wiscon- 
sin : 
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FKOi'KHlIIC.S OK WOUO:- Full tSi: IN AIUI'LA.NK UKSIGX 
(StrengtH Valurt al 15 Prr Vml Uuitlurrl 

Murucv, I'lDe. 

>V>'<i<^rfi 

While. iSltka Vvllow ur I'lui*. 

(Plcea Bub«iu, CnlK. \Vlili>- Huicar 

C»luideiMlB, riD)' I riuuf (Piciuii Kir 

Nlirbrii)'l«. ) I'uDdiToiia. I I^amlwrtlnnii.) l>i>iigla«. 
S|>n'tllr cruvltj iMerd 
oil Toluior and 

wrigbt Wht'U UVfU- 

dry : 

Aver»g« 41% 42r< iOTi jjk; 

Minimum 3>t-i 38'. 3«'V I'H 

Wi'lulit a( 1'/, moU- 
cure : 

l.Uti. j>4T < ul>lc roi>l :!•> 2" 34 

Miirhiliai:c from grm'O 
lu ovcp drjr coDdl- 
(lull : 

Radial 3.t«'t .•t.jjfi 2.l>^ S-O"^! 

TaDReoClnl 7..'.'^ «.4't 0.*% T.»iic 

Stmic hcndltiK : 

Klb<-r itrvxii at 

vlaiitlc limit. 

Uw. prr hquure 

Invli Ij.llMI li.siHi S.3U0 41,600 

Mwliiluii of rup- 
ture. Lb*, per 

iNU«r« liii-h 7,«oa b,Tw 7.4W 9,700 

Ilodulua of elaa- 

licit;. l.lMHillx. 

IXT iiquar<' lucli 1.300 1.3UO 1,100 l.TWt 

Work to mailuium 

lund. Inch lt>«. 

per cubic Inch. 7.4 0.7 3.0 7.2 

CuaipnusloD parallel tu 
Krnln : 

.Mailuium rruntiing 
•treD^th. Uw. 

IMT aquBre Int h 4.3110 .*>.OiNi 4.300 0.04MI 

CumprcMtfloii prrpeo- 
dirular to grain : 
KIUt Mri'im at 
elaitic limit. 
Lb». |>i r wiuarc 

IncU ^tm 840 S40 7S0 

i<n>'arlug slrcngth |i«r 
allel to gralD : 

Llw. iKT Kqiiarv 

„ ^ 'U'h 1.040 050 1,030 

llardoeiiK aide : 

l/iad r«<iulriil ii> 
ImlH-r. 0.444 iu<'b 
ball oDi' bair Ik 

tliamrter. I.Un. 4no 430 410 sko 



Book Reviews 



The Latest in Airship Design 




(LuMiar OP THE I'um.-. Hv •• Couiati " (Capt. Alan Bott, 
.M. C). Doublcdav. & Co., (iardfii City and New York. 
(•$1.25. 2tf0pi..r 

Aiuong the large nuinltrr of books dealing with aerial war- 
fare which have ai»|M aiv<l sitice the outbreak of the Great War, 
u I'fw .stand out by virtue of their iutriuslc qualities. Some 
of these will in due time beeouie elassics of war Hying litera- 
ture. Cavalry or Tin: Cloi ds uiuloubtcdly iK'lungs to this 
eloss. 

The volume reviewwl was written by a fighting aviator be- 
longing to a erack squadron of the Royal Flying Corps whieh, 
during the battle of the Sommc, held the recortl iu the nunibor 
of its losses. Onoe eleven of its umehiiies were posited as miss- 
ing in the spnee of two days, a cireuiuKtanee, the author notes, 
which had never yet been equaled in K. F. C. historj-. That 
the iiquadron possewiml an e.\ccllent fighting record, even 
among the enemy, wiis shown in a letter found on a captured 
(tennnn airman, who referred ot it in the following term*): 
" The most to lie feared of British machines is the Sopwith." 

Captain Bott has the rare gift of presenting his subject in 
a style at once vivid niid e.\pressive; one which conveys even 
to the non-initiated the secrets of war flying in a most thrilling 
and, at thi- same lime, technically correct manner. Students 
of aerial warfare will tind it worth their while to absorb this 
iMtok in a thorough way. for it gives iu an easily readable style 
more practical infoniiatioii on aerial tactics than many a more 
al>stru8e treatise. 

Cavalry or the Ci/M ns is prefaced by Major-Ocn. W. S. 
Hraueker, late Deputy Dire<-lor-General of Militarj' Aero- 
nautics of <in>at liritain. ii lad which vouches for the real 
value of the book. 



MiLiTAKV Oh.<<kk\ ATiKX Bai.i.oon.s (Captin-e AND Free). By 
Emil J. Widmer. D. Van Xostrand Co., 25 Park Place, New 
York. ($3.00. 151 pp.. H pint*-* and 38 ill.). 
This book, which is baseil on the Balloon Manual of the 
(ii-rman Anny, givch a xery cnmpreliensive suney of the manu- 
l'H<-ture, equipment, inspection and operation of kite-balloons, 
HA well as of the drill and organisation of the Oerman balloon 
trikops as it existed prior to the war. 

.Vlthough the Parseval-SigstVlil kite-balloon, which is de- 
scribed in detail iu the book reviewed, is no longer l)eing used 
by the aircraft triMps ot the .Miies, its place having been taken 
by the much handier Cacquot kite-balloon, the basic principles 
ruling the constnuMion and operation of these craft have re- 
mained the same: from which it follows that, since the subject 
is very capably set forth, the present volume eonstitutes an 
e.xcelleut text-l>ook on the subjei-t of free and captive balloons. 



TitE (!as Motok. By litis Ku.shlan, B. S., Asa. M. W. S. E. 
The Branch Publishing Co., Chicago. ($2.!i(). .166 jip. and 
many ill. ). 

This volume is intended a« a prm-tical manual fi>r operators 
and students of internal combustitAi engines, and appears to 
Mitisfy this purpose as far as automobile practice is concerned, 
■ for the greater part of the Iwok is devotiAl to the study of Uie 
automobile engine, 1 hough no interesting chapter is set aside 
for the stationary giiMiline engine, and reference is also made 
to various typ«>9 of aero-engines. In the latter connection it 
might be regreltwl that the author has not seen fit to give a 
dewription of a thoroughly modem aero-engine. Such ex- 
amples as are given are citeil iu a perfunctory manner and 
belong mostly to ohitolete, or else experimental, types, such 
as the Vivinus. Farcol. rtohron-Brille. etc. which naturally are 
little representative of modern aero-cngiiie design. 



British Navai. Airship or the X. S. (N'urtu Sea) Class 
tivKR Thaiai.ii\r St/fARK — Tins Vksski. Shows Ci.evkr 
Combination oj av Astra-Torrk.s Ilit.L with a 
FiiHi.AXiM Type of Cab 

frnfrol .VrirjF TAolo fiert-Jw 



Pvke'si ArTOMOBii.E ASii Gasoline Esc.ixe. By A. L. Dyke, 
St. Louis, Mo. (Seventh edition. *3,50. 916 pp., fully 
illustrated.) 

The seventh \early issue of this reference l>ook on the eon- 
stniction, operation and repairing of uutomobiles sliould prove 
of particular interest to the air m<'<-hanic, because it includes, 
for the first time in the historv- of this publication, a brief but 
sufficiently wholesome supplcnient on a^^ation. Although but 
sixteen pagns are devoted to this subject, the information 
given is quite <'onipreheMsivi<, and particular attention is paid 
to the mechanism of some well-known aero-engines, such as the 
Monosnupape Gnome, the Ilall-Seott, the McreM^, and 
others. 
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Aircraft Situation from a Manufacturing Viewpoint 



For til'- first time it is now possible to present an authorita- 
tive couijiositf ot fcriniii rouslruelix'e idoaa of loading aircraft 
iiuuiutueturer« as to lu>w i|iiaiitity prodiiotion o£ airmift may 
be obtained and obtainol (|uii-kl>'. 'i'liu umiiiil'acturerB are ap- 
parently iu arrord in tlie beliel that the time baa arrived to 
plaee tfic entire reisponsibility for the dewlopment of the air 
pngrnin in tlia haudii of a dvQian ameotin vith complete 
(0 make immediate 



npon engineering; 
and prodiietiuu nu>tii'r>i. 
Their xiews in this and 
ciiie or two olhiT roBpeels 
elosply parallel the ma- 
jority report made by Uu' 
Military Affairs Conirtiii 
tff of the Senate and tin' 
lurtvast of -ionii." of tlic 
rei'oniinendntionii of the 
President"* s|iecial e«ni- 
mittee invcMi^ratinK tli^ 
aircraft situnticm bcmlt-d 
by H. Suowden Mai-^ball 
and published iu the New 
Totk n'mes of Apifl 13. 
These views irete, how- 
ever, expressed beftwe the 
Senatr report was pub- 
lished or the Marshall ree- 
ommendatioiis had been 
made to the President. 

The first aud most oom- 
pelliriK fncr is tbat one of 
the largest prodneing air- 
frnft plants will have to 
I'll we down within two 
'Mi Ui for laek of orders. 

Manufacturers of air- 
eratt as a whole are under- 
stood to have ]iractieally 
no definit'^^ orders at the 
present time. They must 
have continuiog and over- 
lapping orders to keep 
tfaflur plants mnning at 
full capacity: they niiist 
also have detiaite insfnie- 
tions to proeeed with the 
inanufaefure of niaeliitie^, 
orders for which have been 
/• ittalivi Iti (ilaced. 

The best niachiue« 
should be quiekly deeideil 
apon, a schedule laid out 
and the wa>' rli'nreit tor 
uninterrupted produetion 
«f k definite number of 

plaoes without penuitting the incorporation of ehangv^) in that 
k»t. ¥niile these nuuliiBes an bdog tvnisd out, rhanges nag- 
frested by experienee or necessity could be worked out in time 
for ineorporatioii in the stieeeedin^ spedfie nnmber of planes. 
The result would t»e to profrressively inoorpomte the latest 
improvements without retarding prodnelion. 

If some detiuite action is not taken immediately, the rwult 
^vill be to eomplotely disrupt organizations which it ban tllno 
the better part of a year to build up, and furtlinr serious delay 
may be looked tor in eaiTviiig out the airplajio ni iif,'ram. 

Certain niaiiiifaeturcrs have been going ahead practically 
upon their own initiative and .at Uieir own risk in their genuine 
desire to aei-oiupli^b somfthhi;). They u« aasnming a risk they 
should not Ih<' railed upon to asHume. 

Advanta<n- luis not been taken in the past of flie skilh'^l erisri- 
neerin? and uruduction fciioss of (lie airenil't iiiamifMi tnrers. 
This ha.<! resulted in the sappref»ion of oriirinal elTort in <le,vi-^'ii 
and oonstruction. In fact liie poliey seeins to liuve bi'eu li> 
actually prevent experimental work. On the other side too 
ma«h reliance luts apparently been placed upon antooMbito 
prodnetion melhodsw It would b« fatal to eoosume a year in 



PROnrCTlON ESSENTIALS 

1. — Or(/iT.i should b<> placed at once for a sufficient 
number of planes to prevent the closing of fndue- 
lit e aircraft plants. A continuing manufacturing pro- 
pram should he decided upon without further delay. 

-.WmmediMe "godhead" orders should be given 
for the comf^etion of a definite number of machines 
ifithout rhnnfii's. 

3. — Chant:>'s and improvements, where indicated by 
experirnrf or ncressity; to mmda « Am next Mpedfie 
lot of rtiarhini-s. 

4. — Full luii antage should be takan of the exiteri- 
vnced engineering and production experts of the air- 
craft manufacturers. 

3.—Sul)^titittiort of mntcrinls of equivalent physical 
chamctiTistici and strength should be permitted, when 
it is irniHissihlc to Uw up to spedfieakom witAout in- 
volving delays. 

6. — .4 direct chtnst^ for the eanatant flow of infor- 
mation from the responnble govemmeru official to the 
r ont raetort sAonU be opened. When an order is ptaced 
the manufacturer should be imm^iately gitten all avail- 
able information regarding the particular machine or 
machines. 

7. — Orders f<>r riiniplete machines should bo placed 
u ilh resfumsible contractors who should hr hvUl sirirllv 
responsible to the Government under their bonds for 
the delivery of a definite number of machines. 

8. '-^implification of Gtn>ammant cost atxmtnting 
methods in the plants, so aa to etiminate innumerablp 
minor and tochnicnl disputes between Government nc- 
cnnntnnts and the nKinitfarluriTs trhich ri'sult in re- 
tardation of production. 

'f.— Original .4merican creative ivork and disian 
xhould be encouraged in every way. 

10. — The appointment of a avUian executive in whom 
may be lodged Ae entire responubiUty for tka develop- 
ment of the American air program. 



MS 



improving a proven foreign aiipblWi althoqgb tliat is the time 

u-viially lii-eessary to brin^ out a B(w auloniomc modcL There 
is sutheieut talent and ereative genius among American aero- 
nautieal enginoars trained in Ameriran production ua'tlii>d.« tu 
not only copy or adapt foreign machines but to produce all- 
American tiBUiing, flghtiny or bombmg ntadiincs Inr uae with 
the Libarty and other pnmn AnuriMm and foieign sngtnes, 

if full oppwtnoily is 
given ttem. 

The maKufocturen wel* 
eonie the raottt severe 
(ioverument iuitpection; in 
tact they insiift upon it. 
They sliauld be permitted, 
however, to auhstitut* 
materiahi of e^nivalcat 
quality if specifications 
cannot be lived u[> to 
without involving delaj-s. 

The constant flow of 
reliable information from 
mponaible oUciala to the 
manufacturers is waBntisI, 
I'nder present oonditiona 
the manufacturer is usual- 
ly gii'cn a tentative order 
for a machine which is 
understood to be ready for 
priHlueiion. He must pre- 
pare his plant, build vp 
his loree and olu< e his or- 
ders fur nmttiKil. It has 
t>eeu the rule rather than 
the exception tor >i«rioui 
lo^ of time to result be- 
fore official infonuattcm Off 
data i» available upon 
which the work can be 
aetually started. It nuur 
lie that a uiodd macbiae is 
Mut available or specifica- 
tions or bills of material 
are held up. The result is 
i.hvioilS. 

Il has been impossible 
tiir iiianufat'turerx to esti- 
mate at uU as to the prob- 
able outcome of their 
WLtvk from a financial 
standpoint. This has been 
due to the aoeeptanee of a 
t>)>e of Miaehine today and 
\'> abandoumeut iuunedi- 
,<iilr afterwards, or to 
eluinges in design which 
involve the entire disrup- 
tion ol seheilules. I» has Id-en a common experience for dday 
in rweipf of e^^'utial a< ei ssories ordered direct by the Gov- 
ernment to hold lip the delivery of machines for weeks. 

When an order is jdaeod. tlie manufacturer should be imme- 
diately given all available information in repard to the ma- 
i-hine in question. He should be penuitted to go ahead un^r 
his own metliods and produee the Arst inacbiue. At the same 
time prodnetion drawinirH. spec! Ileations and bills of material 
are kecpintr pace with the actual eonstnirtion of the flrst ma- 
ehine. With the aei e|itanee nt die tir»t iiineliit\e and a definite 
schedule laid out £or it* product inn. nn I'lianjfesi should l>p per- 
mitted II! lil the ooopletion of the itnrnlier asTced upon ii. in)- 
vance. .\ elausc in some of the eontiaets is intended to sate- 
miard the manufaetorer from tlie nei-essity of making changes 
prior to completion of a specitie number of machines. Rut in 
practice this ha.s not worked nut. Notification of chanfre ronies 
ill the prodiu'tion ilei>aitiuent with definite instructions to 
withhold fabrirnlion of the various parts. Despite the eon- 
tract clause it haa been found necessary to Huspend prodnelion. 
and e\en yiaaillli the parts were produce*! according to the 
contract arrangeiDent the Aoronnting Section of tiic Signal 



Digitized by Google 



News of the Fortnight 



ProgrfKs of Foiilal Air Plan* 

Aeeording tu utiieial uiiiotineenu'tilii made by the Post ()nir« 
Department tlie f|Ufslit>ii >it ohlainiiii: >H(i>t'at'ti)rv landing 
Stations for the pro|>o!>4'(l lU'rinl mail route Ix tut-cu WaHhiiit;- 
tOBt PllikulclphiH and New York, lias iim-u ilelimtely wIvmL 

The Washio^on terminal will tx' Un-ated on the polo groondi 
in Potomac Park, whilt* the New York tcnnitial will bo situated 
at Belmont Park. L. 1. The latter pliiei>, which luui had a 
Iflorions hifltoiy in the aunale of American aviation, has bi>en 
tendered to m Post OOioe Department free of any charge 
by ito omeci, the Weeteheetcr Racinir Aaaoetation. 

The poetel ■erodrome of Philadelphia will ho ritmtted at 
BoetbtOD, Nortii PUleddphia; this site •'ompriscs a trnct of 
190 eena, and ia icgaraed as vary ad\ anlageoas. Mein^ 
loealed aA ft distuieo tnm tall boiMjiige, landing and etaHin^ 
iriU be fltfilitftted, while it i» ootfrenient to the nUroed depot 
mi Mortb Fhiladetplui mm! wttfaio twenty-lire minnteii' mn bv 
motor tmek to the main port office. 

Witii amonmentB at Weiliiu|rton. Philadelphia and New 
York peifeetM, and the planes and aviatont ready at the call 
of the Department, all that seems to stand in the way ai 
present i« the completion of the po>tnl ncrodrotnes. IlniiCTrs 
and other improvements are now in i'oiiiiiii> of coiisinu'lion at 
all tlie three fields and it is i*onfl<U'ii(l\' cxpti'ti'd to inauKuniio 
the aervice on May 15, tiu> date lust nniiutl. 

Meanwhile two bills bfarinp on (bis s<>rvii-e are pendinj; in 
the Senate. One (S. 42(IS| wn- iiiti odnc-cd by Smntor Sbc|>- 
pard on Mnrrh "JS aii<l peniiits rlic r'wtiuiotcr (ii-iifial. in iiis 
discri'i ; 111, ti tlic |iiiyim'm of |io>Iai,'i' on ninil carrii'd 

by airiiiitiiL' at uoi i-xi iniiiiir L'l i cnis jicr onncc, or Irartion 
of an otiiiee. 

Thi' other (If. H. 9414 I, wlii. li j.; known io» tho Post Office 
Omnibus bill, w;is jiji-'Si-l liy tl r ilmis*' ou M;iri li 'Jii. fn 
addition to a smiihir i.-i>iii uk tu airplaiic iMir^liiu'r ( i.ii- 
tflir;( il in the Sennte bill, it make* tlio folK)win'^ |irovisiMii : 

■■ TK.it the Secretary of War may, in his disi n tion, liilivi r 
anil I'lri! o\cr to tin' I'oslmnslcr (icncnil tmiii lime to tlmr. 
atjti without cbanrc tlicrct'or. for iisr in the I'l.-vtal Sorvjci'. «iir|i 
uirpIalNii :uiil auti rMiulnlcs m- p.nt-v tlic i'r<if ii> niiiy ]q<i\c to 
Iw. nr sbal] iKTonic. uii~iiitiil)lc ur uiiniTOsao lor llic piir- 
p,.-( s of tijf War Pcpartiin iir •. and tlic I'osImiLstcr (icncnil is 
ben-liy aulboriz<»d to iisi' ilic >aiiir. in his discretion, in tlie 
trnii»portation of the mails and to pay the nci-i-ssary expenses 
tlicieof out of the approprialion lor iol.ind transportation bv 
8tcainl>o;ii .ir nthiT poucr bi>nf or fy .-uiiilanes or star route. 

KotJ) biliM are now in the L'oaiiuitict.- un I'oBt Oflireij and 
Pout Roads. 

The 191H-I9 Postol Apitroprialion 

Senator Haiikbcail oii April "2 ii |>orleil oiu from the <"oin- 
niiltee i>n I'ost Ollic<-s and Post Uoiols the bill (H. H. ~Xi7) 
niakint: approprialioiw for the Post Otiiee l>cpartmi'nt lor the 
fisi'al year emlini; ,hnic HHP. 

Thin bill carries a total iippropinntioti ol . Uii.OTf). wlneh 
18 a defrefl«e from .+.i:!.'1.7JiUM5 in the hill |iiwsed by the 
Hons*' last Decemlx-r. wbicli in turn wax a decrea.se from 
OSS..'}!."), representiujr the estimate); by the Department, 

The feature of chief interest to .Vviatiov .ssv AfHOxat'TirAL 
Es'^ilKBRRIKii readen: is the ;i|>|>i"|iriatioii. as made by the 
House, of '* not exceeding $lUii,tH>U fur the punliase. opera- 
tion and maintenance of airphnes for an experimental air- 
plane aiail service belwcrn such jioints as the Postmaster 
General nay determine." 

There alivi w a provision, which n one of the Senate Com- 
mitteeV araendtnents to the bill, authorizing tho Portmasti r 
General to li*; the postage of airpiaTie mail at not ex^-eediiiji: 
24 cents ati ounce or fnidion thereof. 

Another amendment made by the Senate Committee provides 
for the delivery tn the ilepartment by the War Department 
of airplancH, etc., for this Mrvire. 

PwvisiOD for lH>th of the latter items has been mads in the 
separete bills above reported which passed the Hotiae last 
month. The tert of all tlie ImIIs is vtrtaally the sane. 

H. W. JoliiiK-Manville Moves 

The VounjfNtuwn, Ohio, offiee ol' the II. \V. .lobnsManville 
Co. will be lorate*! at o2<) Market Street after April 1. 



New Insignia for American Aircraft 

A new national insignia fur all Tnited Slates (toverninent 
ainTaft has inet been adopted. Thi« iuiiignia iit a red circle, 
circumscribed about inner blue circle and center while circle. 
The diameter of the red circle will be Ave feet for all airi>lHn(« 
havinic a ehord length equal to or greater than five feet. In 
ease tbe chord length ie less than five feet the diameter of cir- 
cunueribed red Ctnia yriH be made equal to such chord length. 

The dtaaetor of fhe ianmr Une eireie will be two-thirds and 
tfae dimiMtcv at the ecnter white dnde will be one-third of the 
diimeter of the red, eiromnseribed eireie. The shades of t*i, 
white and bine will be the same as those used in the American 

n.itr. 

One of each of these insitrniii \sill Im> plai-ed on the ujiper 
surface of each upper winu iii sikIi a |i<i>itii>n that the cir- 
eumfcrence of the circUiusi-nbed lirelc just misses cotitact 
\v:ili the wiiif,' Hap. One of each of these insi;;nia will he 
|)l,iii<l in a iorres|MHidinp position on the lower surface of 
ea<|i lower «ing. Hotli sides <il thai portitii! ol ;lie nnhler 
which is 111 rear of the riiililer iio>t \v;ll be piiiiiud wilh thriHi 
i'(|iiall\- x>i<ie hni!<ls panillel to the vertical axis of the air- 
plane ami eiiloreil reil, \\\n\>- ami blue, the red baud being 

nean>i iiie ni.hier pos!. ihe white band ia th« Center, and the 

blue bantl at Ihe tail ot ihe nuitler. 

One of thew! insi>niia will be placed on top ami oi.e on Ixit- 
tom of envelojHi of each liiritrible balloon, the center of each 
iiisicnia beinK in a vertical plane lliroui;h the lon;:itudinal axis 
of till- eiivelo|)e. The center of the insijrnia on lop will be at 
the iiiti i si-<-tion of the vertical j>lane with a verlii-al plane 
through the point of (fn-nri st rjuinieti r of the envelope. The 
center of iiisiKnia on button will be iii<t forward of suspen- 
sion band. The circnnuii-ribed cirric of the insignia for a 
dirigible will be 5 ft. in diameter. 

The mdder of eoeh dirigible wiU be marked in a nuumer 
similar to Owt applied to aiifi>liincs, except that stri|>es wiU 
not exceed S ft. in length «r IS in. ia width. It there is more 
than one mdder, only tfae outboard side of eaeh outboard lad- 
der will be markeil. 

One of thctfc in8it;iiin will lie ]dnci>d on top and one on the 
ImHIoiii of envelope of each captive balloon, the center of eaeh 
insipiia bcinjr at the inten«eetioii of a vertical iilaiie through 
the lon^'itudiiial axis with a vertical plane throinrh the iin-atest 
"liameler of the envelope. The red cireumscriVied eireie will he 
live fo't in <liaiii-'te|-. 

For I'. S. Navy fn-e liaHoons llii-re will be .h^tiiiL'ni^li- 
iii); insi^'nia five feet in diaiai'ler \^' pLned on iIh' I'lr. ■■Inj .e, 
one at each end of n ibanietcr which i- i>n 'i'l' l i'> i'f jx. lo the 
vertical axis of the lialluon. 

The deaimiatini; number of eui-b airplane and dirigible will 
be placed in lij;urt-s 3 in. hifjh on each side <tf the ruddcr, at 
Ihe top of the white band befoire mentioned. 

The dcKiKKatiuK number both in the CMe of in» balloons 
and captive balloons will be placed on the envelope just beknr, 
or jnst abaft, the lower distiUKuiithinK insignia, the letter and 
%ure8 to be black, three ineliea high and thiee inches bHow 
insiKida. In case the color of the envelope ia socb that bfahrlc 
figures are not readily dislinguiiihable, tliere wOl be a white 
luickgruund wilh one inch margin abont the desigiiatinp 
number. 

-\ll naval nin'nifl will he iiniMeiiialelv tnarktsl in ai r.ii<huice 
with the alio\e reijiiiieininK, ail'l ill 'iitiire. spei irV'iit!oii^ for 

naval airerall will reiiiiire lliat tl mlraeUirs ])lai e -he Icilhl- 

ing numlKT and <lisliiii.'iii<liin;^ iiisi^'iiia on all aireralt. ami <in 
Buch spare parts as Ih-ju- these marks in <'oinpleleii airerall. 

The above markings were adopted hy Ihe .Joint Army and 
Navy Technieal Aircraft Board on .ion, 11, and have received 
the appnmd of the Seereiary of War and the Secretary of 
the Navy. 

Four Hundred Photograplier* Wanted 

\ <-all for 40(1 photonrapbers for the I'liolourai ilin S. etion 
of the Air Division, Siirnal Corps, l'. S. .\., wa> iiiii.ie .it Wash- 
ington last week In the I'lovtwl Marshal ll.iMa! Tin rail 
was issued to the Ad.iutanl (Icncral.s of several slates and gives 
the place an<l <late of inobili/.ation as Uadlson Barracks, 
Sarkett's Uarbur, N. Y., on April 15. 
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Sturtevant Co. Ex|iuii<Ia 

At a time wfaen^ Mwrdiaig to iiew3pup<-r accounts, the air- 
«nft pmgnm is litanJl/ ihot to pieoea, doa to Uabum. deUna 
and dumgca, it ia a pMaann to be aUa to nand ttat tha 
Startevaat Ainlane of Jcmaiea FUb, Baaton, ia re- 
ported, on nliabia attHuwilir, to ba aOBBdenddj diaaid of its 
■cbednle for wings, tail aasembly and other parts. 

The company is aosr sceotiiw a new two^tory bnfldiBg 
wUeh will add 90,000 odd aq. & to its space New offlees 
are also bsing oeenpisd to talie ears of a large office otganiza- 
tioil. The nms of the eompimr baa been expanded over six 
daisa ia nnmbar sinee Nov. L 1H17. Bv Julv 1 it is expected 
that it Miia «fll hm« doaUed. 

The Stniternit Oo. fa ^obably the only airplane company 
which is operating under eanTaa. Having outgrown ita preaent 
ftelot}-, the company eneled a large eireoa tent, under which 
Tariona sows «ad cam aiMiiBo toola an nrnning full blast 
The gioand fa aoiand wifli andaat, and erenr child in the 
nci^boiliood b amiondy awaitiiif the aiiinl of the etej^iaiita 
and the pink lemonade. 

No Licenses for Civilian Flying 

The Joint Army and Navy Board on Aeronautic Gognixanee 
wade a ruling last week that BO Uesnsss whatsoever will be 
issued for civilian flying. 

This board was appointed under the proclamation made by 
the President on Haroh 4, requiring licenses to be obtained by 
any penon who contemplates flying in a balloon, airplane, sea- 
plaas^ or other aireraft after thirty days from the date of the 
praelaiBation, exeept aircraft operated by the Army or Navy. 

On aeeonnt of sow of ila first members having been da- 
tailed at diJfereiit potato beeanse of the exigsBdea of war, it 
has become necessary to reoiganiaa tha Joint Amy aad Natvy 
Board on Aeronautic CogniaaBee aad the rsoigaaixatiaB was 
effeeted late last wsdc 

The aumbenliip of tlie reocgaaiasd board u composed of 
three representatives eseh of the Anny and Navy, respectively, 
and is as follows: Maj.-Oen. Oeoige 0. Squiov Chief Signal 
Officer; Col. H. H. Arnold and Ideut.-Col. C. E. Bi^diaai, of 
die Signal Corps, representing the U. S. Axmy, aad Cnrta 
N. R Iiwin, J. B. T. Blakek^ and P. H. CUuk, npnsnfiqg 
the U. 6. Navy. QeBeesl Sqnier u ehainBsa. 

OftTtooplTr^lht Growing 

Oiu- of tiic ^''i-eateat difllcnities with which airplane manu- 
factuivrs liavr huii to couteiul was socuriug an adequate sup- 
ply of qiinlilie<l skilled lalior. Tbo furnituro, cnbinet and mfital 
WOrkiug iiiilustries have ivcvu lii'a\il_v drawn on tor this pur- 
pose. The training of these men to the hiffhly spociiili/.od work 
of airplane eonstnietion h:is btfii one of tilt deteiTetits to 
maximmn produetion duriri-; the lirst months. A preat im- 
provement in this eondilioii ri'i ently will have its effect. 

To build up a fon-i' of over 3(M>0 sueh as is now employed 
at the Davton-Wright Airplane Co. of Dayton, 0., haa taken 

the best iiarl of a year. 

I'lani No. 1. or the main plant Iih uted at Moraino City, has 
2200 people on the payroll. Plant No. 2, located at Miamis- 
burg. has more than -tOfl. and Plant No. 3, located at Third 
and Coleman Streets, has 300. The Experimental Station, at 
South Field, has a few more than 100. In roun<l nnmbien, 
Uiere are 3000 people employed at the different plants. Thia 
number is being increasH very rapidly. Reeently, in four 
days, 600 people were added to the foreai When operating 
to its eapacify it u opeeted to have 70OO coiploycs. 

Liberty Loan .\flvcrtisinp 

The p ililiriUinn of 1(1 pases i.f I.iln ily Liinn ailv fiiisinu' in 
this iv>ne has IxM-n made possible by the palrintic <'<:iop( rn;ic>n 
of lh>' t'lllMwititr pumpanies: AeiiTal I'c. of Ameriea. Harealo 
Mtg. (H,. The Fafiiir Hearing t'o.. L. W. Ferdinand & Co., 
The Fiiv .Mjichiiie t'o., \Vm. Uarland & Stm, Walker M. Ix-veft 
Co.. Ijiii/iu-i .\ireraft Co., (iroser Loeiiing, S|ierrv 

(iyriKoopc Co.. .^pllldorf Kleelri<-al C<i.. Standard .\irrraft 
C.irp.. Sirnuss & ISueireleiH-ii. Tlioinas-.Mor«e Aireraft Corp,f 
Wriglil-Martia Aircraft Corp., Wymau-Gordon Co. 

Air Service Needs Watdnnaiccn 

Fifty txftxt watcfanuikers are needed for immediate service 
in France in the air aervire repair department, aseordiog to a 
call sent out Mardi 23 by Commander Orady, inapeetor of the 
Eastern DepartmsBt of the Xavy. First class latinga wQl he 
given men accepted for service. 



lOM AprU 15, mt 

Official Te«t of Kesisial Goggles 

Diseossion over the relative merits ot glass used in non- 
shatteraUe jgoggles has been ended b.\ tl i ij oIlK'ial n^|iort ust 
issBsd by Director S. W. Stratton of the Bureau of iSiandards, 
Department of Commerce, after tests tuadc at the raqntst of 
the National Advisory Committee tur AerouauiicH. 

Two types of protected glass were tcsti il type A, one side 
of wfaieh is covered with a layer of e^iUuiuid, and type B, in 
which fa wslded a layer of oellnloid bstwsen two layan of 
glass. 

The objeet 13 to ))rc\er:l .-[ilintors of the gla.ss when broken 
from entering the eyes. Type B is the glass used in Resistal 
goggles, the supeiifltity of whkh fa attested bfy Diraetor StraU 

ton's report. 

One test was made by lining Imliets into the gla.S3es from a 
distanee of twenty-live yanls. Tyjie A glasses reeeived a 
rrt;,'^red hule and were badly shattereil, altliough the eelluloid 
tilm eoutinued lo hold most of the pieces of glass together. 
Bullets passing through type B glasse* made a clean cut hole 
and produeed rraeks in eaeh of the discs separated by the 
eelluloid, tlie eraek.a being confined to a circular area of about 
two inches. All the glass except a small area around the 
bullel hi lie w;is lirmly held by tlie eelluloid. Ordiaaiy plate 
glass when stnick by a bullet llew into pieces. 

The report eoneludes with the following strong endoiBBneBt 
of the type of glass u.se<l ill Resistal glasses I type B) : 

" The relatively increased non-shatterability of lamiuate<l 
f.da.ss and its comparatively good trauaparency and rigidity 
even after puncture, give it great iaipmiaase ia devioss loir 
protecting the eyes and face." 

Chaoges in tlie Libertjr Engina 

In the New York TFoWd of April 4, Frederick Uphsra 
Adama tells of investigations that he baa made on the cause 
of delay in the piodocBon of the Idberty engine. He chains 
that for over six nnoatha there has been no cessation in Uie 
stream of changes ia design that have been ordered. He says: 
" Only an official investigation can determine the actual num- 
ber of constructional dianges that haveiieen ordered. There is 
overwhelming evidcoee that these changes are far in excess 
of 500; I examined proof that seems to indicate that these 
dianges number more than 1000, and a competent authority 
infonned me that the total exceeds 2000." 

While the number sounds large, it must be remembered that 
it is usually estimated that it tnkeM two or three years to per- 
fect the design of an aeronaut ie engine, and when it is con- 
sidered that announcement has been wade that no more 
eluinges in design will now be made, it is assumed that the 
present model will be plaee<l into fast production. It can 
further be said that aii> delay un the Liberty engine to date 
has not retarded the produetion of airplanes, for it i.<t generally 
beUeved that the |>n>dueti<<n of engines hat; exceeded that of 
the aireraft for which tlu y were to' be u.sed. 

New Model Aero Club 
A bnad of the Ibdd Aero Corraspondeaee Glvb wan 
estaUished ia Wseiiington, D. C, oo or aboot Fdk IS^ aad fa 
Cfaaptw 2 of the parsBt oigaolxation, wiiieii fa beatsd si Bdiy- 
loo. L. 1, N. and of which ThMDBS Staaton fa pnmfant 
and Edwin A. Jealdaa, correspondiag aeerstsiy. 
. TbeWsshingtonGliqiterhaaqnartsrsatSlSSTIiirty-ai^Ub 
street, N. W., and the ofllrers are: Danid C* Long, dixsotor> 
and Lnks C. Okna, seereMrx 

Attractive Liberty Loan Poster 
Hammaeher, Sehleuinier & Co., New Toik, dealers in hard- 
ware, tools and supplies, liave prepared a poster advertisiog 




the new Liberty Loan. It is an atlrm tive two^lor, oinii|ES- 
aad-blaek card, 11 by 21 in^ and is to Ite placed in about IW 
street ears ia and about New York. 
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WHEN THE GIORIOVS DAWN OF ViaORV COMES AND THE TRVE 
STORy OF THE WAR CAN BE TOID, IT WILL BE FOVND THAT CVRTISS 
AEROPLANES /»ND CVRTISS AiEN HAVE "DONE THEIR BIT." 

CVRTISS AEROPLANE AND MOTOR CORPORATION. BVFfALO.V.SA 
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Why Buy Liberty Bonds? 

WHY do you save to build a home? It is usually cheaper to pay rent. 
Why do you plan to give your children a good education? Will 
you get any money-dividoids from that? 

Why do you pay fire insurance premiums and life insurance 
premiums? You personally will get little if anything from that. 

Why do yon call the doctor quickly if the children are ailing? 
Vou don't stop to think whether yon can afford it. Do you? 

None of tliese expenditures are what we call ^ood investments. 
They don't pa\ in money, yet all pay the finest of dividends. 

Liberty Bonds represent the home, tibe school, the diildren; 
they represent all the great deeds of our fathers and grandfathers; 
they represent Runker Hill and Yorktown and Getty slmrj:: they 
represent the hlessed freedom under wliieh we all live and they 
also represent the ()HI)I J{ that niakr> frei'doin hlessed. 

They represent the boys "over there "; they represent devas- 
tated Belgium and homeless Serbia and murdered Annenia. 

Thsy are the defense that shall keep irooi our shores the mon- 
ster criminals u ho outraged the women of Belgium and Northern 

France and made the men slaves; 

Thc\ represent the strcnfrth that shall restore Belgium and re- 
build France and avenge Serbia; 

The\ are ilie voice of those who are too young or too old or too 
weak to fight : they are the sword of the women and the cannon of 
the children : they are the voice of a free people calling to cruelly 
wrone^ed. frccdom-loving men and bringing them succor. 

Buy them '.'' Of course you will hnv tliem. You'll Itonow to Iniy them. 

You don't need to be urged. You won Id be ashamed to go home 
to your children it you did not buy diem. 

The rate of interest is important but not of first importance. 
They would pay, they would appeal to you, if they bore no interest 
whatever. ,^ ^ i„^rcst the dividends 

they pay in sclf-inrcrcst, in safety, in public 
y « - I order, in liberty and law and you have a 

JT 00 OrOfllf larger return dhan you receive from any 

other thing you own. 
U^^f^ f FIc/ Th^tti They ivill nor or become "scraps of f miter." 

They are the best secured investmenl in the 
world. 

You Should 



Buy Them 



LIBERTY LOAN COMMITTEE 

-S r c I > 11 (I I " c H e r a 1 R <• > c r v c D i ' t r i c t 

ijo ]5kO.\D\VAY, NEW YORK Cli V 
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Safety 
Razor 



Have You Seen 
the AVw (iillettei 
Specially Designed for 
the Fighting Man? 



sis 



WTiy the GUlelle 

Is Especially the Soldier^s Razor 



models were de- 
iigned by membera of the 
Gillette Organization who 
have seen service with the 
(."olors and Icnow what the 
soldier is up aRainst. 

Hundreds of ofTicers and 
men are buyinj; them — the 
U. S. Service Set in metal 
case, and the new Khaki- 
covered sets for Uncle Sam's 
soldiers and officers. 

The Gillette is the one 
razor for the man who is do- 
ing things — the one razor 
with world-wide use and rep- 
utation. 

When a man wants new 
Blades he can get them at 
any Post Exchange or Y. M. 
C. A. Hut — here in America 
or Overseas. 

Our Paris Office carrie.s 
stocks — is con.stantly sup- 
plying the .\merican Expe- 
ditionary Forces. Gillette 
Safety Razors and Blades on 
sale everywhere in France, 
England. Italy and Eastern 
battle fronts. 



J. HERE isn't a harder shaviTig job on 
earth than the service demanded of the 
Gillette by the fighting man. 

Under the very worst po.ssible condi- 
tions of climate — with cold or hard 
water — on sun-burned or wind-chapped 
faces — the Gillette is called upon for its 
solid-comfoi-t, velvet-smooth shave. And 
delivers it. 



There are more Gillettes used than all 
other kinds of razors added together — 
the compact, complete razor with no 
strops or hones to clutter up the kit 

Hundreds of thousands of officers and 
men have adopted the Gillette — with 
its blades always sharp, always ready. 
No Stropping, No Honing. 



GILLETTE SAFETY RAZOR COMPANY 

BOSTON, MASS., U. S. A. 



aiixrrra B*rrrr Razoh Commst, or CxyxoA, Ltd. 
T8 St. Ai-tXANpii St.. Mont»k*i. 

QlURTTI S*r«TT ItAUj* SOCIKTI .\NOXTMl 

17 Bia. RciB La Boris, Pakis. Krancc 



(ilt.lFrrc SaFETT RaZOK, I.tMtTID 

200 (iSEAT I'OKTLaM) St.. tvONDOTt, W.. CnOLAXD 



<J. Mirliri.KH 
M LiTCINT. FBTBOOBAO, RDUU 



Vkoova Toil QCItlNO & FlOLI 
Via SfNATO, IK. MiiJix, Italt 
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how little would the sacrifice be compared to theirs. 

We are not asked to give. We are asked only to lend. To 
lend at good interest secured by the best collateral on earth 

U. S. Liberty Bonds 



Id <*0-oi>prattnn wlttt tbt* Librrty ri>mniltt«'r> this o.A- 

\>-rtist-iii('nt 1h ptilillKticU by 

THOMAS-MORSE AIRCRAFT CORP. 
Ithaca, N. Y., U. S. A. 
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ITHACA . N>V. V.ff.A. 



OwiftwelDM to If. 5. GMvmnmf 




WALDEN-fflNNERS COMPANY 

BUILDERS OF AIRCRAFT 

MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 

OFFICE AND FACTORY 

EDGEWATER, N. J. 
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"Lend Me Your Money 

thai I may equii» tn\- Army 
and Na\ y to insiin- for you 
and your children the bles- 
sings of Liberty." 



"Give Me Your -^^^^ 
Money or Your 

Life" ^« 



Invest now to the limit of your ability in 

U. S. Liberty Bonds 



The Kaiicr l^Us u5 '".i natioi-. of dollar cliajcr*." IaI us aiiow liitii lli-ii we 
ktMiw how to UK tboM dolUrt in the dcfcow <A Ubcriy arnJ tttt' overthrow 

LANZIUS AIRCRAFT COMPANY 

I5« Braadwiy, New York 
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IN THE AIR 

Calls for 

Speed — Strengjth — Ease of Control 

In addition to these vital requisites the new 
Continental Pusher offers wide range of 
vision for Observer,CameraMan or Gunner. 

The Continental Aircraft Corporation 



Factory and Aviation Field 
AMITYVILLE, L. I. 



New YorK Office 
120 LIBERTY STREET 



MANUFACTURERS OF 



Airplanes, Experimental Airplanes and Parts 




Witt«m«nn.I,«wl« Modal T>T. 90 K. ». 

WiTTEMANN - LEWIS 

Aircraft Company 

NEWARK. N. J. 

Main Office and Factory: 

Lincoln Hi|(Kway, near 
Passaic River 




Lanzius 
Variable 

Speed 
Aeroplane 

Executive Offices 
156 Broadway. New York City 
Telephone 6668 Cortlandt 

Lanzius Aircraft Company 



.^lyi.i^u^ Ly Google 
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WATERPROOF VARNISH 

KHAKI PAINT 




GLOSS BLACK ENAMEL 



Used on wings, hulls and pontoons by the largest 
airplane manufacturers and boat builders be- 
cause they are most durable, elastic, waterproof 
and economical. On the U. S. Govt, approved list 



L 



Brooklyn Varnish Mfg. Co. 



35 NOSTRAND AVE. 
BROOKLYN, NKW YORK 



Dgle 




^vaiMb/G WHEELyand LANDING CEARy 

/Of /Je^ /-. for cinv ^ize machine 



^HE /7CKE:RM>IN wheel COMPXINY 

54a Rockefeller Building, CLEVELAND. OHIO. U.S.A. 



April 15, 1918 
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UNITED STATES AERO PROPELLERS 

Designed by experls. Material of the highest grade, rigidly inspected used in 
construchon Experienced worknjen w.th% thorough kLv^fedg^rrheir craf bSf d 
tZry i^'°AmeS. or» m the largest «,d most efficiently'equipt Aero fepelle. 

Contracts now in production for the following : — 
United States Government War Department 
United Stales Government Navy Department 
Canadian Aeroplanes Limited. 

UNITED STATES AERO PROPELLER COMPANY 

GENERAL OFFICES 

BECHER AND GREENBUSH STREETS 
MILWAUKEE - . . WISCONSIN 



LUMA is tbe Birdmao't 
pilot by nigbt 

It iilaaiinate.s the figures 
and baods of his baoy- 
ancy meter and other 
instrumcntg so that they 
stand out at clearly and 
distinctly as by day. 

In addition to high la- 
minosityLoma has great 
permanency and is re- 
siatant to tbe action <^ 
Boiature aa^ atmospheric 
i^sences. 




We Use the Celehrated 



Our service is designed 
for the convenience and 
tbe greater economy of 
maBafacturers of indi- 
cating iastnnneBts. 

We apply Ltuna to dials 
of every descripti<Hi. 

Onr work insures tbe 
greatest attractiveness 
and maximom results. 

Write for details. 



[RADIUM LUMINOUS COMPOUND 



RADIUM DIAL CO. 

Forbes and Meyran Aves., PITTSBURGH, PA. Neu; York omc. leiz A^or Truu bu,. 
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WICKS 



WASNERS - GASKETS- PACKING 

PtUQS 



1 



QUIaLITV ' SERVICE 

rz 



CUTTING-PUNCHING-STRIPPING 

To take up shocks — eliminate noise — save machining of metal parts— feed oil 
lo high speed bearings — we furnish FELT parts, cut to special blueprint. 

Felt value is determined by wool, hardness, resiliency, density, etc. Are 

. you sure that the PELT now used for your pans is txactly tuitmd to the parpot*? Our 
Special Service EnKineers will tell you — without obligation. Consultation is FHKK. 



LIT US STANDABDIZE YOUB SPECIFICAflOIIS 
ri&T OB ANT OTHEB BESIUENf NAfEBIAL 



ON 



Our Engineers are here in ^^v/^VK/" 
serve you. They wil" esti- y^ft - i J i 
mate on your FELT or 
CUTTING requirments 
and help standardize 
your Pelt or other remi- 
limnt matariah. With ••ff=^s-:^f^f 
our own invention, a | 

lALKs oprices: NCV 



reniaikabie new instrument 
^of precision 

IM WWNiy 9KTKIIT 

"■tnuoHiriM" 

which iwvil vc V Jelrr- 
nilnc« tnicknw»» — hard- 
nt»B— rfihmnev ct nnv reii- 
lieni rriiiterioil. Sen-'. BBmptci 
or bltiPDrinti for our estimate 
— TODAY. 

■ O. JCPrCRSON ST.. CMICAOO. I 
YORK — DETROIT 





a counterbalanced aviation 

crankshaft 



• • • • 



fatmntmd July tOth, I9IT 



one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

W* hm9m mMpp*J 61,553 Coant^rhmtmncMi Crwtluhaftt to March 22, ltl$ 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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P. Pryibil Machine Company 

MAMLIFACTLKERS UF 

FINE WOOD WORKING MACHINES 

WE HAVE SERVED 

Cl RTISS 1{\GIN££RLNG CORPORATION 

L. W. F. Engineering Company 
Wright-Martin Aircraft Corporation 

S l ANDARD Aircraft Corporation 
Continental Aircraft Company 

Why not you? 

Factoiy, 512-524 West 41it Stnset, New York Qty 
EauAUahml 1862 




AIR PLANE DRY KILNS 

We are prepared to desisiii equip, install and operate accoidine to Aircialt 
Engineering Division Specification No. 20,500-A. 

I. Grand Rapids Vapor Process Kilns (as perfected thru the CrCCtioa of 

2,000 kilns in high class woodworking plants). 

II. Tiemann Humidity Regulated Kilns (as designed and developed by the 

Forest Products Laboratory at Madison, Wisconsin). 

III. Tiemmn^Grand Kapid* Combination KUne (ccmibtning the scientific 

points of the Tiemann kiln with the practical experience of the 
Grand Rapids Veneer Works, subject to operation by either 
method). 



Jf'c have designed or equipped kilns for:- 



STANDARD AIRCRArr CORPORATION, t 
FISIIKK Itorir COKrOKATION. « ordwa 
TUUMAN-MUILSK AlKCKAin' CORItlKATIOIt 
DAYTON WRIOUT AIRi'lAITB tOMPANT 



AXBOBAVT 



lilU(><.!< AKMOl'I.ANK COMPANY 
WBt»T M<>UI>»OKKIMi t'OMPANV 
VbOTTOKl' MAM'rACTLRlNO COMPANY 
OALLACOET AIRCRAFT CORPOKATIOK 

CAKAiMAn jum wumm. fink 
wmeat vumujiia AiBoKkn ooHPAmr 



4ryin$ problem to ccperu wAo mak« « *p*ciaUy oj kiln 
md arm prtpartd to jumitli and buuU tU tvtpmmu mtd 



GRAND rapids VENEER WORKS 



Gfand Rapids, Mkfalgan 



Seattle, WaahJaitna 



uiyiii^cKj by Google 
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We are 

going to 




Win This War 

The victory, like cver>'thing worth while in life, 
will requiresacrifice, self denial, ungrudging effort. 

In defense of Lilwrty, Justice and Civiliza- 
tion, we must use every weapon at our com- 
mand. And not the least of these is money. 
Never in the history of the world has there been 
a truer cause. Invest in 

Liberty Bonds 



In ro-r»tW(tk>u Willi I.llwntv I.>ian CommllU'C 
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AIRPLANE ENGINE TESTING EQUIPMENTS 



The Sprague Electric Works not only manufactures the test- 
ing dynamometers used hy the leading airplane t-nyiiu- builders 
and by the United States Army and Navy, but offers their Engi- 
neering and Senrice Staff to direct \hc layout of test rooms and 
supervise the (^wration and conduct of tests. 

The results can be demonstrated. The greatest daily produc- 
tion of airplane engines yet achieved has been accomplished in a 
plant fitted with the Sprague Electric Dynamometer System for 
Routine test, This plant, Inn, enjoys idcnl indcor working con- 
ditions for the test force ni all weathers and reclaims a large part 
of the otherwise wasted u^".-uir! energy. 

Sprague Electric Dynamometers are available up to 800 H.P. 
for Bqgine and PropeUer Testinc. 

fVrUt far /orMnilari 




SPRAGUE ELECTRIC WORKS 

OF CGNERAI. ELECTRIC OOftVANY 

Main OIImm: 6I7-BS1 WmI 34Ui StfMt N«w York Qty 



OTATEMBNT OF THE OWNERSHIP. MANAGEMENT. CiKCUUlTlON 

— Mjouwr 



ETC.. REQUIRED BY THE ACT OF fXkNQI 
1012. dL Attaxiow .^std ,\intn:*,\TrnCAL Ea 
MN«w York. N. Y.. kr Aptg 1. 191&. 



«IMMvT«k 



B«ion Bw. % NotBT FkUlL la ud lot Um Btata ud emintjr itiiiMiiil pcr- 
■oiiaMjr tppMnd Otow NmdoIiL whOb hanac beaa duly tmra Moordioc In 
laWtdw>*ll*'d»f*^*t fa* taUuBtuiiMaMaiuwcrirf Aviation and Akuohaiiti- 
CAI. ■■aoraamra ud that th* (olknriac ia. to the beat o( hia koawkxlK and belief. 
B m* MalMMM at <Im owMfiliip, maaacaiwiit, ate., of Um aliimaiil noblii 




. ISIS. 5 



PutiliiJifT, Tte G».-dnnr-Mofr»t Ccmpahv. Inc . IIO Wf.«t Wnd St.. New York. 
N, Y ; fV.iu r. H. M. Wi1U»b)», 120 Wr«t 'sliA NKw Yirk, N. Y.; Maiiactac 
Editor, n. M. WUHmm. laO Wc«t33nd 8u. Naw York. N. 1 : B>iain*«a T' 
0«>r«> N«wb«U, UOWtM asad 8», Nmr Yatk. N. Y , 



_a. Tta* ikt onn am (QivaM 
OTktMEilp** MBl «r awM af 11a I 



> and ail 



ol ^uUndi 
Itafatadk.) 



nunam i. neamin. iruata 



T^ Qatdoar-Moflat Compaar. Ine.. 120 Weit 33nd St.. New York, .V V : 
Wimam I. Saamaa, TruUae for Lealar D. OaidDer, 120 Wnt 32nd St.. Now ,irk. 

r T«ih, N. Y.; Mi^iiat K. OaniaCT. IM Wat V 



a. 

lac or 



i kBOwn boodJioldeni. murtcaceea, aoiJ uiher ••curitjr bolder* uwn- 
1 par c«Bt or more of total amount of Utrnds, inortCAttea* or other 
an: NoM. 



4. Tha* Uw two 

atockboldan, sad security 



paraarapht oeit above, (ivins the nainea of 

Jrily MUMa. It aar, aoouun not only the list of 

•ad aacuritr bolden Ibw mmi iipoa tha book* of tbo oompaay but 
.... Mcniity " ■ ' 



It aiVt aool&in not only i 

. Jf iipoa tha book* of tbo oompaay but ako. ia 
wbrna tha atoeUioldcr or iMamy haUer appears upon the book* of the 
oonpsay at truite* or io aay other Uttdaiy nlalioo. the Dame of the peraoo or 
ootporatioo lor whoDi eueh imstM I* aMiac, ii ctvaB; alio that the aaid two para- 
crapha coolaia eta lament* (oibradac aBaai'a tnU kwnrledEe nod belief u to tbt 
dnoaaUOMi aad MariMaaa torftr whkh atockbolder* and Koimty bolder* whc 
daaMaMMvaoBlhtbaataalthaeoBiaaay tivitee*. bold nock and *ecuritiaii 



do aoi appaag IBCa iha aaoaa of tha COainany m trmileoa. bold nock and *ecuritiaii 
laaMpainr *B*lkM tlMi^^ •b<»>Mae*>urs and this affiant b*i no rcaaon 

cEonor >nrwTiotD, 

«a aad nbwaibad b*lot* at* thi* <i(ht«eaUi day of Maroh. 1B1& 

~ ' MANOSILD A. ilMSBUnt. 



ina. 



NOW READY 

Bound Volume 3 

OF 

Aviation and Aeronautical 
Enipiiee^ 



$5 



IHE CARDMEK-NOFFAI COiPANY be 

120 Wert 32d Street New York 



iiDBiiiinmnaMM 



WimtwmTOTOH 
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Factors of Safely 



OMnl h 



NON-INFLAMMABLE 

C«llaloM Acetate Base 




Ulmr SAFMTT FdCTOB 



NON-INFLAMMABLE 

HeiBstninSliiHits^^^ films 



MAinivMnnuni bt 



Chemical Products Company 



Mtimfm 



U.S.A. 
tSmm 



What Country Produces 
tbe Best Aircraft? 

npHERE is some dispute now but 
eventually America must i^ominnte 
the field. American brains, manuiactur- 
ing facilities and natural resources make 
this possible. 

Our individual dur\' is to make rubber 
parts for aircraft and maintain our pres- 
ent position in this particular Held so that 
in the future, nearly even.- rubber part on 
American aircraft will continue to be a 
product of Dural laboratories and fac- 
tories. 

Dural 

must continue to mean " everything that 
can be done with rubber in aircraft con- 



struction. 



» 



Fleminyton 



Ncfw J«n«y 



"Usco" 
Number 72 

the standard 

Kite Balloon Fabric 

OF America 



A TWO-PLY BIASED FABRIC. 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 



THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FBA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELI^BAL- 
ANCBD PRODUCT, VIZ.: 

Strong 
Gas.Tight 

Neutral, Invisible Color 

WrmsTANDs All Weather 

CoNDrrioNs 
AND Ages Well 




MADE BT THE 
WOUJyS UUMSEST RUBBER COMPANY 

United States Rubber Company 

NEW YORK 
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Supremacy in the Air 
Key to Victory! 



is to 
be th« 



Train younalf for ««rvic« bjr mMiM of 

GROUND COURSE 

It gives to the student the knowledge 

and training nee lccl by an AIR" 
PLANE MECHANIC and also by 
the aviation student before entering 

the GOVERNMENT GROUND 
SCHOOL. Included in the course are: 

Aan>jlin<«ini/» Jn'o«»ntlr<c thr r -.. .n •. ■..!:> ..ri -i.ry.'.mc ac- 
AerMynaimCS, [aaUy Hi. - : i:. ^ ■L- tn:.-:,. i. .-ms aro 

tli'Toughly and >'ln>ply ?xplttin««*, «J< alw** tl** i^ioi^iemp of 
lirt and drift anil rcslntance ufforftd )>T viirinu* object*. 
RiaaMia which Includm (bo actual takinc down atii 

tftfmblliig of th«' ^(-i-Tipif-t.- airplTtip, d'-'Lall'* r^? manu- 
facture, ^pccldcatlona, tr.iL'lnc ii;' ^I'.hlluK iip e-tz--iTr.. statjer, 
JIhrdral anirla. wash In unl «n.h ■ut nil ff «-hl;h mu«t Ix) 
underwlocid by tho pll*>t i r ir.iT hiinlr tli" (■•■•^f :«'hii11;' iiri- to tj^ 
olititliicd with the -Ijirii- Th- s'u.u.ii I, tsuBlit ivmi; rt-l^ tr 
nj»-thrif1n to follow yi.-i7\:-- rrur ■•ui, nni-hlnii .tj-! irti lnL- 

ivarptnif and soiderinK imni» Ci?r kuiUst .ilrt;:-, liar.tlUiiii. 

(:uj« and malnlonanct' of th» airplane In th^' t\^'.-\. .ind fltj;il 
lllfj" rtlon before niKht. 

I.Hit* nimMrv which Includaa tha nama* of all part*, lb* ac- 

t^^n* uunnery, xirippiac tmi tmmVUaB Ui« gnu. 

"(oppaSBii and Jama, practical |iaaiUla# Of aMdaBtlb bomTM<. 

typet and m«ihod» of cnrrylnit, 

Artillmv rMiacrimfim Inrludlnif maps and map raadlnc. atrial 
ArUIKiy VmierV»QOfl, n„v1«atl<.n. croaa country Itylnr 

i^bviaiM FnmiM ladudlnc «v«rythln« In tha aptcM Airplane 
.-itMftmun Battne Counig noted beloar. 

Eauinm«nt - -Ml nc^Miary appliance* ar« pro*M*d tUT tottnt- 
^ *F'"^"*ll«n work. 

AmoBC the •qulpmenl are two complete airplanes, spare parts 
'2™ 1"°** ' I^wia raachlna suo aod apare parts, and aoslnea of 
U* Cnrtlia O. X., Ommim, fikU-Soalti Daimtar, etc and nmmti- 
^SS.J'^^ f*^g^..''!ffS*J!** Bm«^, IllMfnaan and Die 



S«Bltli oartpwaton. 



By 

out 



to work 



«< 1Mb MsUWMkt tk» ■ 
iwM«iiiB Ibr tkmantvM. 

This GROITND COURSE t over* six weeks and 
consists of daily lessons of three hMHir* each. 



Nmt cUmm ■tarting April 22 — 
aftMrnoon and •vanirag 

Individual Inatniction Given 



Special Airpkne Engine Course 

«f tfaraa hours dkOy 



t^MMIlMl InMiweMra carry the irtiidciit tkraagh •v«nr tmn- 
tlal pkMt at atcplaaa Mclne work. Tachaleal daUUa ar* •■• 
plalnad la Um» mt ainpl* that any novice can understand them. 

Thrwe (orty-fl\'« hours of Instruction. hnv. fcunJ, Kiv llic 

student a practical knowledse or um im. i i>iiii.ij»iiun .%ir' 

plane enclne, timing tb» valves, care and luijuattaa ai val^u tap 
PMK tlmlaj aad wirias «( maanetoa (o the enjrine, care aul 
adjuatmanl of latartmUfa. «M the operation and adjustment <>r 
carbnrotora. TIM atHaaat n tauahi huw i" '<v'>»»t-T»>tlcall> locni- 
• rigif}'' truublca. 



Tuition *35 

MM MlBC Am« 
•fternoen ana avaning 



Nasi 



Call or Writ I- till 

tion vf thu itAt 



il 11 Qiitdmiiy invitmel. 



^EAGLE 

110-114 WMt 42d Straet, New York 

Telephone Bryant 9078 




Why Does 
An Airplane Fly? 

Sounds easy, doesn't it? 

Because the propeller 
pushes or pulls it forward?. 

That's quite obvious. 

But what do you know 
about s u r f a c e area, wing 
curves, angle of incidence, 
lift and dr^, air resistance, 
weig^hts, balance, camber, 
horsepower, fcvolutioiis per 
minute? 

All tlicsc items and many more 
enter into the answer. 

Genuine airplane knowledge is 
at a premium today. The future 
of die induUry is based upon it 

Tested and proven practical in* 
formation is the foundation upon 
which the prestige of AVIA i ION 
AND AERONAUTICAL EN- 
GINEERING has been built 

It records twice a month the ad- 
vance made in the science of aero- 
nautics, all the interesting news of 
die industry, and publishes draw- 
ing and photographs of American 
and foreign machines. 



Send one doUer for a six 

months' trial subscription 

(tweh'e issues) and keep in* 
fomifd of thp lutf^i dcielop- 
menta in aeronautics during 
the decisive period your flf6> 
sitription wiU cover. 



Aviation and 
Aeronautical Engineering 

The Gardner. Moffat 
Company, Inc 

120 West 32d Street, New York, N. Y. 



i.^iLjui^ua by LiOOale 
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Aeronautical Trade Directory 

Aviation axd Aehonadticai. Ekoineerimo will furnish 
information and addresses of companies listed below. 

.Vame* n( Adrcrtittn in tlti$ m«ii« are pritiled in capitalK. 
See In'Itt to Aimli'ifK on patjt 421 



ACCESSORIES AND 
INSTRUMENTS 

King. Jullnii. Optical Co. 
Th- Motor M. ter C*. 
NatlonnI fiauxe & Rqulpmeot Co. 
O'Hara VCaltbam Uial Co. 
Rifki-r. Waltpr. 
SPKRRT GVnOSCOPK CO. 
Standard Arronaiitlrnl Co. 
Taynr Instrumi-Dt Compaula 
We«i»rn Bleccrie Co. 



AIRPLANES 

.^eromarlDr Plane A Motor Co. 

BiiKlchnwk .\ir|ilati>- Cn. 

Botiug .Virplane Co. 

Breeae -Wrcraft Corp. 

THE BCRGERB COMPANY. 

California AvLntloo Co. 

Cooper, John D.. Aeroplane Co. 

CCRTIS.S AEROPU\NE & 

MOTOR CORP. 
DAVTON WRIGHT AIRPLANE 

00. 

Den Laiirlers Aircraft Corp. 

Dewe; Aeroplane Co. 

Cac«l Aircraft Co. 

Falcon Mfc Co. 

Fl«her Body Corp. 

Fnwler Airplane Corp. 

'iallaadrt Aircraft Corp. 

Helnrlcb. A. 8., Corp. 

I.ANZICS AIRCRAFT CO. 

Lawreoce-Lewla Arroplnne Co. 

Lawion Aircraft Corp. 

I«wli ft Toocbt Corp. 

I.OENINO AERONAUTICAL 
B.NO. CORP. 

Longren Aeroplane Co. 
L W. V. ENGINBERING CO. 
MARTIN, OLKNN U, CO. 
Mlcblfaa Aircraft Corp. 
ORDNANCE ENG'RING CORP. 
Fattrraon Aeroplane Co. 
Pelrce. Saml 8.. Aeroplane Corp. 
Smith, Kyle, Aircraft Co. 
Sprry, Lawrence, Aircraft Co. 
SprlncBeld Airplane Co. 
STANDARD AIRCRAFT CORP. 
Sturterant Aeroplane Co. 
TBOUAS-UORSB AIRCRArT 

CORP. 
The Wlllya-Morrow Co. 
WITTRMANN-LEWIB AIR- 

CRAJT CO. 
WRIQHT-MABTIN AIRCRAlT 

CORP. 



AIRPLANE ENGINES 

Aeromarlne Plane and Motor Co. 
Asbmnaen Mfg. Co. 
Contlnaital Motors Co. 
CURTIS8 AEROPLANE ft 

MOTOR CORP. 
Dayton Aero Motors Co. 
Drtrolt Oaa Turbine Corp. 
DUESENnBRO MOTOR CORP. 
General Ordnance Co. 
General Vehicle Co. 
Gyro Motor Co. 

HALL-SCOTT MOTOR CAR CO. 
Kemp Machine Worka. 
Keaaler Motor Co. 
Knox Motors Co. 



.Nortlykc A Mariiion. 
I'ai'kard M»tnr Co. 
RoImth Xlolor Mfg. Co. 
RnlN'Royrr, Ltd. 
Sprtnstlfld Jilotors Co. 
Stcrllnit Engine Co. 
.STL KTEV.X.VT. B. K.. CO. 
Trego Molom Corp. 
THOMAS - MORSE AIRCRAFT 
roRP. 

IMON GAS ENOI.VE CO. 
Vau Bli-rrk Motor Co. 
\Vlll>s OviTland Co. 
WISCONSIN MOTOR MFG. CO. 
World's Motor Co. 
WRIOHT-.MARTIN AIRCRAFT 
COBP, 



IIRPLANE PARTS 

-Mr. raft Part* Mfg. Co. 
.Xiii.-rlraa Body Co. 
Afiluria Vrnwr Villi ft Dock Co. 
B.XRCALO MFG. CO. 
Century Telephone ConstmrtloD 
Co, 

<'lili-aen Ai-rnnaiitlcal Supply Co. 
DAVTON METAL PRODUCTS 
CO. 

ERIE SPECIALTY CO. 

Kmwiiint Mf(j, 

I.liVETT, WALKER M., CO. 
NEW JERSEY VENEER CO. 
Pri>'<«rd ft Welded Steel Producta 
Cu. 

ttoii-rn Conatruclton Co, 
Standard Parts Co. 
Wi'liU Mfg. Co. 
WlUyit'Morrow Co. 
Wilson Cabinet Co. 



ALUMINUM 

.\« IKHAL Ct>. OK AMERICA 
.\l.r.\IINr.M i'A.'fTINffH CO. 
ALUMINUM CO. OF AMERICA 
Amerii-an Metal Co., Ltd. 
LEVBTT. WALKER M., CO. 
I.EVGRAND ft CO. 
Mi'AdamltC'Alumlnam Co. 
.SO LUMINUM MFG. ft ENG. CO. 

(SOLDER) 
STIMPSON. EDWIN B., CO. 
United Srarltlog ft Aluminum Co. 



AVIATION SCHOOLS 

.\111erK4n Scbool of Aviation 
Aincrlra Trans-Occanic Co. 
ATL\NTIC COAST AERONAU- 
TICAL STATION 
B>-aiu Airplane Co. 
Iiiii' lilin»k .Mriilaiie Co, 
CURTISS TRAINING SCHOOLS 

K.u;i,i: AVi.xTiiiN scihHu. 
The Ilydrerocraft Co. 
Mli'blKan State Auto School 
Moler Aviation Inalroctor* 
Penn. State School of Aero- 

Mecbanlcs 
Stlnson School of Aviation 




Oim FORCINGS HAVE BEEN TESUD IN 8ATTU 




producin 
quantities of 

SHACKLBS 
KTBnOLTS 
U08B CLAMPS 
TUIMBLE8 
WISO HOCKBT PLATBH 
l*TRUT KND8 
H1NGE8 
WABHEK PLATES 

and miscellaneous forginffs 
for JN4D. HSIL and H16 
machines. Send specifica- 
tions and blue prints. Wc 
forge, machine atid finish 
complete. 




(ConffHucif (ill [tnijr tOO) 
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Alofflinuoi Company of America 

PITTSBURGH, PA. 

MANUFACTURERS OF 

Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 

GENERAL SALES OFFICE. 
2400 Oliver Building, Pittsburgh, Pa. 
BRANCH OFFICES: 



Boston 131 State Street 

Chicago ISOO Westminster Building 

Cleveland 950 Leader-News Building 

Detroit 1512 Ford Building 

Kansas City 308 R. A. Long Building 

New York 120 Broadway 

Philadelphia.. ..1216-1218 Widener Building 

Rochester 1112 Granite Building 

San Francisco 731 Rialto Building 



Washington . . 509 Metropohtan Bank Bldg. 
CANADA 

Northern Aluminum Co., Ltd Toronto 

LATIN AMERICA 
Aluminum Co. of So. Am . . . Pittsburgh, Pa. 

ENGLAND 
Northern Aluminium Co., Ltd London 

Send inquiries regarding aluminum in any form to 
neareU Branch Office, or to General Salei Office 



Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 




Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 

FAHRIG METAL CO.,34 Commerce ScN.Y. 




Military Books 

for Members of the Aviation Corps 
Manual of .Military Aviatiou, Mullcr. . .$2.r)0 

THF. book on aviilion. .'\ppr(;ve<l by ibe War 
DefMirtnieril. 

Manual of Military Training, Mo<^ 2.2r> 

140,0(H) copi<•^ now in une in the Amiy. 

Officers' Manual, Moss 2..i0 

ORirrrfi ran not get along vrilhout it. 

Machine Guns, Hatcher, Wilhclm and 
Maloncy 2..i0 

Full dcuils of ALL makes of Marbine Can>. 
Profu'rly lllu»trale<l. Used at Sprinitfield 
Ar-rnal M. G. School. 

Army Paperwork, Moss 2.00 

Complclr fuUie on AI.I. paper work of ■!! 
brani'bf-. of the Senricc. 

GEO. BANTA PUBLISHING CO. 
MF.NASHA, WIS. 

Complete catalogue on request 
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(Continued from imge t07) 
BALL BEARISGS DRIFT INDICATOR 



<Sta«o- 
(GaH 



Tin: FAF.MB BEAUIXO CO. 
turo.y Ball Itmring Co. 
HK.-'S nRIOUT MFCi. CO. 
Now Departore Mfg. Co. 
Kor.M.V COMPANV OF -XMERIC.i 
8. K. F. BALL ItE.\l!IN>; CO, 
V. S. Dall Bearing Mfi:. <-o. 

BALLOONS: DIRIGI- 
BLES 

Burdeitr Oxygeu Co. 
Connecticut Aircraft Co. 
Cuitrr Specialty Co. 
•copt) 

0«» Kugloeertng Cu. 
rinDtsi 

Qoodyear Tire ami Rul-b^r Co. 
OMTBD STATK8 RI BBKR CO. 

BAROGRAPHS AND 
BAROMETERS 

Oreta, Ilrory J. 
HAl'STETTBR, A. 
SusHfipld A Uirch 
Taylor loatnimeut Comiwnlcs 

BEARING METALS 

Amerl'-ju Bronze Co. 
F.\nRIG UBTAL CO. 
LEVETT, WALKER M.. CO. 
Uagnolla MeUI Co. 

BUSHINGS 

Bouod Brook Oli-lesA BrurlDg Co. 

CARBURETORS 

11. & N. Mfg. Co. 
Ma.-iter Carburetor Co. 
Miller Carburetor Co. 
Stromberg Motor Drvl.-e» Co. 
Wheeler & Sdiebler 
ZE.NITH CARBURETOR CO. 

CLOCKS AND 
WATCHES 

Chelsea Clock Co. 
l>rpoIlIer, J., it 8un 
logerMll, Robert It., A Broi. 
WaJtbam Watrb Co. 



CLOTHING 



At>ercromble k Fitch 
Crora, Mark 

X. V. Sporting Goods Co. 
Rainwear Co. 
Rogera, Peet A Co. 
Saodct* Company 
SpaldUig, .V. G., k Brno. 



COMPASSES 



SPERRT OYHOSCOPK CO. 

Ktar Compaaa Co. 

Taylor InBtnimeot Cuinpanles 

DOPE AND VARNISH 

Adnma k Eltlng Co. 
Anierlrao EmalUite Co. 
BROOKLYN VARXI.SH MPO. 
CO. 

CHEMICAL PHODICT8 CO. 
CoDOTer, The C E.. Co. 
nU PONT CHEMICAL WORK8 
Flexible CompooDd Co. 
HARLAND, WU., k »OS 
IiQcas, John, Company 
Manury, John W., k Son 
I'erry Aogten Company 
Pratt k Ijirabert 
Bmlth. Kdward, k Co. 
f>taodard VamUb Works 
Vileoiinr k Company 
Weeks * Co. 



•SPKUHY GYROSCOPE CO. 

DRY KILNS 

Cutler Dry Kiln Co. 
GR.\Xt» R.\pir>K VENEER 
WORKS 

DYNAMOMETER 

SI'K.Kril E lOUCCTRIC WORKH 

ENGINE PARTS 

Allegheny Fuiylng Co. 
AHWIIXUM CASTINGS CO. 
Anilcrxon Forge k Machine Co. 
IIAKCALO MKG. CO, 
Uurd High Compresiilon Ring Co. 
Crodliy Steam Gage * Valve Co. 
Dallet. Tliciip. H., Co. 
HOEHLER DIE CASTIXO CO. 
ERIE SPECIAI/ry CO. 
Fibre Flnloblng Co. 
tillTord, I.^land. Co. 
Gill, p. H., k iiom 
Hay™ Mfg. Co. 
Hydraullr Prcssiil steel Co. 
I.EVETT. WALKER M.. CO. 
Uel»pl Press .\Ifg. i:„, 
PARK DROP FORGE CO. 
Pressed k Welded 8te«l Products 
Co. 

<lnnd«rd Pari* Co. 
■ITIMPSON. EDWIN B., CO. 
I'aft Pelree Mfg. Co. 
riOGA STEEL & IRON CO. 
>Vllll(iin«. .1. II.. k Co. 
rtHlT.y.VX k BARNES MFG. 
CO. 

WVMAN-GORDON CO. 

ENGINEERING 

AUTOMOTIVE ENGINEERING 

CO. 

OKD.NANCE EXGINEERIXO CO 
WHITE. J. O.. ENGINEER 
I NO CORP. 

FABRICS 

Court ral Mfg. Co. 
Hult'hinson. Scott Co. 
I.anib, Flolay k Co. 
McBRAT.VEY. ROBT, k CO. 
Whtttnao, Clarenee k Co. 

FELT 

ADVANCE FELT SPECIALTY 

k CfTTIXG CO. 
B(K>TH FELT CO. 
Western Felt Works 

FIRE EXTINGUISHERS 

Fyr-Fyter Co. 

.lohtiit Manrllle. II. W., Co. 

Pyrene Mfg. C". 

GAGES 

BOSTON AUTO GAUGE CO. 
Crosby Steam Gauge k Valre Co. 
FOXBORO CO., INC. 
Greenneld Tap k Die Corp. 
Unlti'»l Stales Gage Co. 

GASKETS 

BOOTH FELT CO. 
Fibre Flnlsblng Co. 

GLUE 

.Vrmour Glue Works 
Baeder k Adnm^on 
FERDINAND. L. W.. * CO. 




Wherever felt is required in automotive 
construction - we can Supply it 

Ktieluwrs, deslfruersi. |>iiri.'lmKiug iigt'iits mid expcutlvcB 
of the largo motor cciii.«tnictloii iiliintH throitgliout the 
I'liited States have favorttl us witli (lieir onlerR for yours. 

BECAtSK:— 

kitan we ran furnish the grade, 
»cl«lu, guolily and tblckucas of felt 
(licj require. 

Thv.v Anoir our faclorlex arc equipped 
to cut i!ie projwr quallly of felt ae- 
■ uraii-ly nnd promptly to fill their 
orders <inlcklv. 

Tliey taoif that we are Just aa rare- 
fiU with small orders nsVe are with 
large ones. 

They twoir that we lan properly In- 
terpret blue prints and pmdace felt 
ordance wt 




" if* made of FtU—A»k Booth 

Th« Booth Felt Company, Inc- 
tmit NiMMMt Si. iTMtifii. <( r 

m Stna SL. Car. TM 

111 




Baker's 

A-A 

Castor Oil 



specially Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 



(ConMimed on jiacre 411) 



BAKER CASTOR OIL CO. 

'"^founded /e.f^ 
The Oldest and Lai;^ Manufoaureia 
of Castor Oil in the United States 

120 BROADWAY • — NEW YOl^ 
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THE No. 613 DEFIANCE AEROPLANE 
PROPELLER TURNING LATHE 
TAKES THE PLACE OF EIGHT 
TO TEN SKILLED WORKMEN 



IT'S c-nnAorvInc man powor 
Each Denanr* A«rop|an* 
Prop«11er Turolnc L*ath* re- 
Imm* from alrbl to ten nkllled 
workmwi for other dut1««. 
With on* man optratlnff a 
DuintMr of ruachlnM, tlie cont 
of worklnv prop«ll«r blade* 
cloM to aUe U cut to little or 
no oonildoratlon — a bly aavlnr 
that'* addeO to profit* Tbi* 
machine le In u^e In Knilaod. 
In Italy. In Canada — It U mod 
hj Uk* United SUtee Govern- 
ment. Injilallationa by twelve 
of the leading propeller mana- 



fnctur«rs In America endOtM* 
tbU machine aa the moet prao- 
tlral and aconomlcal metbod 
i*f Hbaplnjc propeller bladea 
It'fl a hlch prodnctlve ma- 
rhtne. made to keep pace with 
present day requlrementa 
either In output, accuracy, or 
production coet. It will turn 
propeller bladea of varlooa 
itl£«»^to any abapo or pitch— 
and leavea but the final finish' 
ing to be done by hand. II 
will dupllente atruta. a« wall 
as propellera. of Irraffnl&r 
•hape to exaolneeab 



An illustrated and descriptive circMlmr of 
this mcchint viU t)« mailed on rt^uest. 

THE DEHANCE MACHINE WORKS 



mwroMK 



DEFIANCE. OHIO. U. S. A. 



LONDOM 



special Aeroplane Strut 
Lathe 



Built heavy 
and rigid to 
eliminate 
vibration 




Cuts smoother 
and worke 
closer to 
Gnidh sice 



Mattiton No. 216 Heavy Typt Copying Lath* 

Tbl> iuaehlni> U In tarccoaful openttoD In v>mr of Ui« 
larctut ai-n>t)lane fariorlei In (be couulrj, on loterplane aitd 
LaodliMS Gmr Strutn. 

It U dfulnirtl capt-rlall)' to niMt tb« exxtlnf n««da of itnit 

work. ancT li a srrat tmiirovrmrnt over ttir ordinary Copying 

Latbe, both aJi to qosllty and qoantltr of oolpot. 

Write a* to4>j. 0«t poalrd on tbe poMlbUIIlM of tbU new 

marblne. 

C. Mattison Machine Works 

863 Fifth Street Beloit, Wisconsin, U. S A.. 



"DALTON SIX" 

In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 

"Dalton Six'' 

is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of Ane instruments 
for aeroplanes now 
has 

(36) "DALTON SIXES" Installed 

Why Not InoatigateT 
BULLETIN B602C GIVES DETAILS 

Dalton Manufacturing Corp. 

Successors to Dalton Mach. Co^ Inc. 
1911 Park Avenue New York, U. S. A. 





IB PUUN MUXEK 



Single Pulley Drive 



) te aptndU 



s^iadU spew 



N«. 9 tepee ui 
TeUe M > 37 ' 
Hwdetted necKine steel geen thra««)M«i( inem 
wemoimm dxirint power el ell apee^e. 

We ftbe twiU Univwee) MUWte, Divi<iiag He^. 
Vafticd Att*cliBie>u end ViMe. 

THE FOX MACHINE COMPANY 

ISIO W. Cavaon St., Jacluon, Mich. 
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GOGGLES 



HAUUV, F. A.. CO. 
Meyrowltc, E. B. 
BTRAUSS A BLEGELEISEN 
Btrooc, Kt'Dimrd k Nalt 
Tilplex SafeU i.Inu Corp. 
Wlllson, T. A., k Co., loc. 



HANGARS 



Amerlcati Brtdge Co. 
ADrtior CurruxattDK CoiutrocttoD 
Co. 

Aabley Hi«el Bids. Co. 

Austin Co., Tbe 

Barnvy, John M. 

Howrll. Field A Go'ddanl, Inc. 

KMiby Ic MaltlKoD 

Mllllkrn Brotbrn 

Pniden, The C. D., Co. 

8te*l Fabrli'ii tlDg Co., The 

Vltflola Brldse 4 Iran Co. 

HOISTS 

r»Uf and Townc Mfg. Co. 

LIFE PRESERVERS 

BoblmoD-KoiIrni Co. 

nalrrrsal Safety MaltrpM Co. 



LUMBER 

Alrock Co., John L. 
Amer1<'an Balsa Corp. 
Cbetbam LumlMT Co. 
Delatour, J. 

DottoD. A. C. Lumber Corpu 
Lodlow, lararl 
iltogtl, C. C, & Bros. Co. 
NIW JBItSBV VE.NEBR CO. 
"help A VanderKrift 

LUMINOUS COMPOUND 

COLD LIGHT MFO. CO. 
Cummlnifs. W. U. Chemlpal Cn. 
KADItU DIAL CO. 
KADIUM LUMINOUS MATE- 
RIAL CORP. 

MACHINERY, METAL 
WORKING 

DALTON MFG. CORP. 
DEFIANCE MACHINE WORKS 
K0.\ HACHINS CD. 
Warner A Swanry Co. 



MACHINERY, WOOD. 
WORKING 

Conifl Machine Corp. 
DEFIANCE MACHINE WORKS 
nix MACHINE CO. 
Marhlnery Merchant*. Inc. 
MATTI80N, C. MACHINE 

WORKS 
Oloey A Warrtn 
P8TIBIL. P., MACHINE CO. 

MAGNETOS 

Berkshire Magneto Corp. 

Bosch Magneto Co. 

BRIC8.<lON MFO. CO. 

"♦■ny Electric Co. 

SPLITDORr ELECTRICAL CO. 

MANIFOLDS 

AJAX ACTO A AERO 8BBBT 

METAL CO. 
^rtt*t4 A Welded Steel Pradnrta 

Co. 

iContfnufd 



METALS 

ACIER.\L CO. OF AMERICA 
American Vanadium Co. 
Bethlehcio BtccI Co. 
BETZ PIERCE CO.. THE 
BLUM, JULIUS A CO. 
DetruU Primed Steel Co. 
Federal Pmscd Steel Co. 
Oarland Ventilator Co. 
Ouedcr. i'aeschke A Frey Co. 
Kawiii-rr Mfg. Co. 
IjK .SulJc Steel Co. 
LKVETT, WALKER M., CO. 
Kumford Metal Co. 
SO-LUMINUM MFO A ENO 
CO. 

Stcd Sales Corp. 
Standird .Vlloyii Co. 
Steel Prodncta Co. 
STIMI'SON. EOWIN B.. CO. 
Wheeler. Frank II.. A Son 

MODEL AIRPLANES 

Ideal Aeroplunr Supply Co. 
Wading RlTer Mfg. Co. 

MOTORCYCLES 

Exi-cNIcir Motor Mfg. Supply Co. 
IIK.VOEE MFO. CO. 
llarlcy Uavidson Co. 
Mllltare Motor Vehicle Co. of 
America 

OILS AND LUBRICANTS 

BAKER CASTOR OIL CO. 
UrapbKe Lubricant Co. 
Ouir Relining Col 
Sheppard Ideal Oil Co. 
Suu Co., The 
Staudanl Oil Co. 
Swan A Finch 
Texas Co., The 
N nnmm Oil Co. 



PACKING 

BOOTH FKLT CO. 
Fibre Finishing Co. 

PHOTOGRAPHY 

BROCK. ARTIirR, JR. 
Herhert A HueiigiMi Co. 

PISTONS 

LEVKTl', WALKER M., CO. 

PISTON RINGS 

American IMsiou Ring Co. 



PONTOONS 

■Magnra Ilont Co. 
PALMER SI.MP80N CO. 
Welln Marln>> Equipment Co. 

PROPELLERS 

AMERICAN PROPELLER A 

MFO. CO. 
.\U)crlcan Sash A D<H>r Co. 
Vvlauto Mfg. Co. 
BroltUHK A Co.. Ltd. 
C. M O Phynk-al Lalwratory 
UOYLB. W. A. 

HARTZELL WALNUT PROPEL- 
LER CO. 

Ijing Pro|M'llcr Co. of America 

Steves Sash A Door Co. 

Reinforced Propeller A Inanlallng 
Co.. The 

rXITEn STATES ABBO PRO 
PKLLER CO. 

Wimhlngton Aeroplane Co. 

WEST WOODWORKINO CO. 
on pavr 413) 




FOR 70 
YEARS 

WE HAVE SOLD ONLY 
HIGHEST QUALITY 

TOOLS 
HARDWARE 
AND SUPPLIES 

Always hobby ing Quality! 

Always seeking out the latest, the best, 
the most up-to-date, the most depend- 
able. 

Always striving to give our patrons 
their full measure of real value for 
every dollar paid us. 

We invite correspondence with those responsible 
tor the buying of these lines, especially purchasing 
a^nts of large corporations who have had some 
difficulty heretofore in connecting with a source ot 
supply that was large enough to give their require- 
ments the attention such requirements eenerall\ 
need. 

(Please Mention Aviation) 

HANMACHER, SCHLENMER & COMPANY 

Nbw York Sinn 1848 
Fourth kmam and TtwtMnih Street 
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FUEL LEVEL 
GAGES 



This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are *' doing their 
bit" as part of the 
equipment of Eng- 
1 i s h Government 
Warplanes. 

SPBCIAI. TTPU DKBIONCO 
FOR TOCB BflFKCriAL NniM. 



BOSTON AUTO GAGE CO. 

8 WALTHAM STREET. BOSTON, MASS. 




AJAX Auto and Aero Sheet Metal Company 

MinaUcturcn and dnlcntn oi 

AERO RADIATORS INTAKE 
and EXHAUST PIPES 

H. W. MKYBR. 245 V/ttt Pilty-filth Strett, N«w York 




ROME 
AERONAUTICAL 
RADIATORS 

Developed from years of experience in 
building all types of radiators. 
They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 

Our engineering department is at your 
•ervice. 

Rome-Turney Radiator Company 
Rome, N. Y.» U. S. A. 



"Hexo" Aero 
RADL\TORS 



The only 
core tnat 
wiD sund 
sererw 
landing 
shocks. 

No sharp 

comers 
to crys- 
tallize 
through 
Tibration. 




'n,ltXO"-PATKNTKD 



FLEXO MANUFACTURING CO. 



lllS-int K. Itlb 9TREKT 



UM AHOHJH. OAI. 
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PYROMETERS TIRES AND RUBBER 



rOXBORO CO.. INC., THB 
Molo-Mecer Co. 
Sbore iDSlruiiM'iit * Mfg. Co. 
TkTlor Iniilruiu<-u( CompADtea 

RADIATORS 

AJAX AUTO k AEKO SHEET 

METAL CO. 
A-Z Co. 
Ba«h Mfg. Co. 
El .^rt'O Radlacon Co. 
BDRlisb A Menk'k Co. 
rLEXO MFO. CO. 
LIVIN08T0N RADIATOR CO. 
McCord Mf«. Co. 
BOMB-TCRNBT RADIATOR CO. 



RIVETS 

8TIMPSOS. EDWIN B., 



CO. 



SCELEROSCOPE 

Slifirc InKtnimfnt A Mfif. Co. 

SHEET METAL 
FITTINGS 

BLL'M. JULIUS & CO. 
Hoacm ConntructloD Co 

SHOCK ABSORBERS 

DURAL RUBBER CORP. 
General Rubber Gooda Co. 
RUSSELL MPO. CO. 
WOOD. .1. W.. ELASTIC WBB 
CO. 

SPARK PLUGS 

BoiM-h Marncto Co. 
Champion iRnlMon Co. 
Johiit Miiuvllli", n. W., Co. 
Rajab Auto Supply Co. 
mivM Co.. The 

BPLITDORF ELECTRICAL CO. 

SPEED INDICATORS 

rOXBORO CO., INC. 
John» ManvlIlP. H. W., Co. 
R t e w a r t- Warner Spe«dometf r 
Corp. 

STABILIZERS 

Oreene Aerooautlcal Co. 
Martin Arrodjrnamlc BtabUli«r. 
8PBRRY GYROSCOPE CO. 

STAMPINGS 

BLUM. JULIUS & CO. 
UlNHING STAMPING A TOOL 
CO. 

DEWES. THE A., CO. 
BTIMP80N. EDWIN B., CO. 

STARTERS 

Bijiir Motor Ushtlnx Co. 
Koarb Magneto Co. 
Chrl"ton«i>n ED|[Iiie«rlue Co.. Tbe 
Dayton Bnglnecrlng LaboratoriM 
Co. 

MOTOR COMPRESSOR CO. 
Nortbraat Electric Co. 
Rrmy Electric Co. 
W««ner IIo>t Electric Co. 
JriliDs -ManTlll.'. 11. W.. Co. 
Nelson Blower & Furnace Co. 
QuecD-Oray Co, 

8 t e w a r t-Waroer Speedometer 

Corp. 
Veeder Mfg. Co. 

TANKS 

Janney, Stelnmelx, & Co. 

THERMOMETERS 

FOXBORO CO., INC., THE 
Moto-Meter Co. 

Taylor iBatraoeDt Companica 



DURAL RUBBER CORP. 
Goodyear Tire tt Rubber Co. 
IIodRinan Rubber Co. 
UNITED STATES RUBBER CO. 
WOOD. J. W.. ELASTIC WBB 
CO. 

Whitley EjcrrUer Co. 

TOOLS 

American Tool Work* Co. 
Bass Brotbem 
BLUM, JULIUS k CO. 
Browne k Sharpe 
Cooper Aeroplane Co., Tbe Jobn 
D. 

HALI/-8COTT MOTOR CAR CO. 
IIAMMACHER, SCIILEMMBR 
k CO. 

LANSING STAMPING k TOOL 

CO. 

Peck, Stowe k Wilcox Co, 
Rich Tool Co. 
Roger* Wnrka, Jobn M. 
WHITMAN k BARNES MFO. 

CO. 

TRUCKS AND 
TRAILERS 

Federal Motor Truck Co. 
Four Wheel Drive Anto Co. 
Naxli Motors Co. 
Packard Motor Car Co. 
Sechler Company, Tbe 
Service Motor Truck Co, 
White Company, The 

TUBING 

.Vnierlcan Tube Co. 
BLUM. JULIUS k CO, 
DEWES CO.. THE A. 
Empire Art Metal Co. 
Fm»9« A Co.. Peter A. 
National Tube Co, 
PENNSYLVANIA FLEXIBLE 

METALLIC TUBING CO. 
STIMPSON, EDWIN B.. CO. 

TURNBUCKLES 

Aeto Mfic. k Acceiiaoriea Co. 
DAYTON METAL PRODDCT8 
CO. 

Dlllner Meyer Mfg. Co. 
ERIE SPECIALTY CO. 
National Aeroplane Co. 
New York k Hageralowo Metal 

Stamping Co. 
STANDARD TURNBUCKLB CO, 
Steel Products Co. 

WHEELS 
a(;kerman wheel co. 

Dayton Wire Wheel Co. 
IIa>e« Wheel Co. 
MOTT WHEEL WORKS 
NATIONAL WIRE WHEEL 

WORKS 
SPRANGER 

CORP. 
Wire Wheel 

America 



Elastic Aviation Cord 

For Shock Absorbers on Airplanes 




We originated and have developed 
thU •peclal brary elastic cord for air- 
plane ahock abHurbera. 

We are tbe lancent manofactnren 
In tbe world of Ilravy ElaJtlc Cord 
and owing to our fnriury capacity we 
can make prompt dellreriea. 

SampUt am raqiuii 

J. W. WOOD ELASTIC WEB CO. 

FACTOBT: BTOCOHTON. I-AB8. 

orrivEB 

48 BAgT 17TU SraiBT Nbw Tou 

181 W. Lakb Sraarr Cbicaoo 

12 St. Paraa STacar Mokteiil, Camasa 



WIRE WHEEL 



Corporation oi 



WIRE 

Aineriran Steel A Wire Co. 
Century Telephone Coualrucllon 
Co. 

Electric Cahle Co. 
RathlMine. .\. B. A J. 
ROEBLING S .SONS. JOHN A. 
Simplex Wire A Cable Co. 
Uponn Walton Co. 

WIRELESS 

American Radio A Research 
Corp. 

American WIreleaa Telegrapb Co. 
Cutting A Washington, Inc. 
Crocker-Wheeler Co. 



TURNBUCKLES 



•f tiM 



Highest Quality 

to Meet the Most 
Exact Requirement* 

Standard Turnbuckle Company 

CORRY. PA. 
New York Office: Woolworth Buildinc 
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WIRE WHEELS 

FOR COMBAT AND ALL OTHER TYPES 
OF 

AIRPLANES 



CONTRACTORS TO 
LEADING AIRFLANE COMPANIES 



Our Engineering Department 
wSl gladly cooperate mih you 
in your Mi^erimmtd work 

SPKANGER WIRE WHEEL 
CORPORATION 

HBW YORK REPRESENTATWi 
THOSw C CHEASLEY 
m WmI 47A fliNM 



ERIE SPECIALTY COMPANY 
MANUFACTURERS 
OF 

Aircraft Metal Parts 



in conformity with the •taikUrdi 
adopted by the Intematkmal 
Standrdization Committee. 



£RI£ STANDARD 



GmniilMt Pttfeet W( 



BRIE SPECIALTY COMPANY 

8 West 40th Stream H«r Y«k 



IN ACTUAL DAILY 

PERFORMANCE 

In every branch of niilitar>' service — Engineer- 
ing ('orps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Diapatch 
dttQ^-you will find the 

■WHh Pouierphis Motor 

Gfeatrct itrfngth, cntiurance, speed, powfr, accessibility, 
and all-round df [jcndability. 

We will be pleased to arrange dertion»tratiuns ol all ladiu 
modali ior interested military officials. 

lUiutattd Imdian CakUat and Mlur it- 
icri MiTC Utmatmri tnt amywkirt on rt^ttl 

HENDEE MANUFACTURING COMPANY 

(Larmtl Mfrttfit UnmuftOwrtri in Uu WarU) 
mLSTATK. STREET SPRINGFIELD, MAaSACHUBBTIS 




WEST WOODWORKING 
COMPANY 




(PatMrt rweiB*) 



Manufarluren of 



Westmoore Propellers 
SwesGO Wing Beams 
Waterproof Plywood Panels 
LamiiMted Constnietum for AH Puts 

Bi^kttt Quality 

Qumttity Production 

Prompt Shifmeatt 

Addrcf s: 

WEST WOODWORKING COMPANY 

mm li A^ Stnet Cluei«» 



with over thirty y^atf 
behind Unm 
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Automobile and Aircraft 
Dials Made Bright at Night 
with MARVELITE 

Sifarvelite is a composition made with Rad- 
ium, and renders visible in the dark anything 
to which it is applied. It is permanent for all 
practical purposes. It meets the exacting re- 
quirements of the Goremment and is used on 
many of their instruments. 

MirwIiK may be purctused in powder form, 
to be applied by the manufKlurar, or wc will 
apply i[ CO his dials. 

The completeness of our organization, together 
with our large reserve supply of Marvrlite, 
enable us to guarantee prompt deliveries. 

If the tnanufacturrr will send usa.umptedial.wewill trrac 
tt wtth Marvelire without charge and submit estimates. 

oAth for BttokUt No. 6, gnrmg vatumhU mformatiom 
ahoul ntf-lnmmous compomnJ* 

THE COLD LIGHT MFG. CO. 

558 West 158th Street :: New York 



AIRPLANE 
RIMS and WHEELS 




r 



iiHinmmni 



Rims furnished punched for 
spokes and valve, ready to be built 
into wheels. 

Wheels supplied less tires, — 
complete with all parts. Made to 
our own design or from manufac- 
turer's Blue Prints. 

Manufactured by the oldest and 
best known steel rim and wire 
wheel makers in America. 

Careful experienced workmen 
and best grade of materials. 

Quotations gladly submitted. 
THe MOTT WHEEL WORKS 

JacKaon. Mich. 



Dashbo2urd 

Altimeters 



Recording 

Barographs 

Pocket and Watch 
Aneroid Barometers 



Prices and DelioerieM on Request 



A. HAUSTETTER 

308 Madison Avenue, New York City 



RiiininoDBiiH 




Aviation Pliotographie Equipment 
The Brock Automatic Camera, Type IV 
The Brock Automatic Camera, Type V 
Enlarging Machines, Scale Map Printing 
Machines, Special Map Drawing 

Instnmients 
Field Dark-Room (Collapsible) 

The only Cameras that permit good 
enliritemenu from negativet made at 
tpceds of over lOO miles per hoar. 

ARTHUR BROCK, JR. 

Office — 511 Bullitt Building, 131 So. 
Fourth Street 
Factory — 533 No. Eleventh Street 

Philadelphia, Pa. 

Scientific Instruments, Tools, Dies, Jigs and 
Fixtures 

FBctory occnplaa tSjOM •quu« tM« •( tear ipaM 
Scraw MBchloa Citimcit)' ap t* t)4 taelM*. 
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SEAMLESS STEEL TUBING 



Large Stock on 
Hand 



Prompt Mill 
Deliveries 



COLD DRAWN SHAFTING AND SCREW STEEL 

Stnd for Ca1al»gu».t 

JULIUS BLUM & COMPANY 510-512 West 24th Street, New York. N. Y. 



Branckea: Boalon. Chicago, Phlladclplila 



ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

120 Broadwajr, EquitabU Buildinf 19 Quaan Anna Chambera, Waatmlnttar, S. W. 

Government Contractors : : Consulting Elngineers 

Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 

Naval and Military Appliances and Parts designed, developed and perfected 

Designers and Builders of Military and Naval 
AIRCRAFT 




Is There a 
Thrift Card 
in YOUR 
Pocket? 



As you sil and read, yoii thank your stars that the war 
IS "over there "— and not here at your doorstep. And 
yoti feel grateful to the hoys in khaki who arc ktfping it 
and ti iitniiig it " over there." 

Turn Your Gratitude Into War Savings Stamps 

The spare iiwirlets iliat you inven in War Saving* Siaiiipii and 
Thrift Stamps help Uncle Sam lo clothe, to feed and to arm those 
lH)y> in khaki. 

When you have accumulated nixtcenThrift Sianipn. co»t to yim 
$4.(M), yini exchange thein by paying; frnni 13 to 2.3 cents, accord- 
ittii lo the month in 14IH in which you nialic the exchan^xc, for a 
War Saving's Stamp for which the (Mivemnimt will pay you $5. (Ml 
in January, l'>33. Thi> is ei|uivaUnt lo interest compounded 
i|u.irit tl\ . A sale and remunerative invoNtmcnt. 

Ctia Thnti Sitimf,['itit(.t on a Thrift Card, 
Today — at any f'oil-o^if.bant oriruit rom- 
fii'iy, tfrui;, lixar or dtfiirlmttl iliirt, or any 
oihir fliKf jAen7«ff iht 11'. S.S, agenty lign. 

National War S»vin<.s C'ommittbe 
Washinfiiin, U. C". 



9 



W.S.S. 



MANUFACTURERS OF 

SCREW MACHINE PARTS 
and METAL STAMPINGS 

of all dMcriptiona for 

AIRPLANES 

Now producing part* for U. S. Govt . 

THE SAXON MANUFACTURING CO. 

TOLEDO, OHIO 



This spaee contrlhute^l to the Winninjt of the War by 

THE WHITMAN A BARNRS MANUFACTURINO CO.. AKRON. O. 
Tkmth titt l}<r(i<i>ii of Adtrrttttm, U. 5. (Jao'l Comminn on r<MU yn/viMMm. 



Berlin^ Magneto 

insures a hoi.fai 



I Worth more 
Does more 




spark at any 
altitude 



Manufactured 

by tKe 

Ericsson Mf6. Co. 
Buffalo RY U.S.A. 
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!SETROD-BAR:#g Brass am??v?pR"ng brass. 




REMEMBER Every fully subscribed LIBERTY LOAN 
is a battle won against Prussianism. 

Falling down on a Liberty Loan drive \voul<l l>e a big 
aid and comfort to tlic cnciiiv, and that is TRI'. \SOX, 

BUY LIBERTY BONDS 

AND STAND BACK OF THE BOYS IN FRANCE 

JfOXBORO 



Indicating and Recording Instruments are helping to win the war 
THE FOXBORO CO., INCX, FOXBORO, MASS., U. S. A. 



NKW yolIK 



SAN l'-|<AN'C18CO 




Designed and Built to 
meet the exacting 
requirements of 

Airplane Service 

eoriilitnlriir 

Light Weight 
Efficiency and 
Durability 

I> I a ■ o n « I ud 8q 
llon«Tromb Trpm. Oi 
Qualll7 Onlr — 
Tb« Beat 




Oar envlnaerlDK cxparlanoa 
and up*to<th«-inlnula man- 
ufarturlnff factllttaa ara at 

your fltniiONal 

TheGiOMfir.Co. 



N»w Hat Ml. ConD., C. 8. A. 
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PROPELLERS 



WA DOYLE 
TRENTON NJ. 



NIIH 



suprpmo 
aviatioa 



AH recognized builders 
of airplane motors in 
America use Zenith on 
their product. 

Zenith Carburetor 
Company 

Nn V«k DF.TROIT 



CAPITAL 
INTERNAL 
GRINDER 



STAMPINGS 



JIGS 
TOOLS 
DIES 



WE realise in air or at sea there should be mo 
faulty nuterial. All machine parU mutt b« 
nude right and perform their function) proptrly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We oflfer our facilities to you 
and trust we may be of service. 

WUl you give us a trial f 

Lansing Stamping & Tool Co. 

Lansing, Michigan 



LEYGRAND&CO. 

120 Broadway, New York 
MILL AGENTS 

Aluminum Sheets 

Screw Stock, Rod and Wire 



DON'T SCRAP ALUMINUM PARTS 

DHK «IO-LL'MlNL'M— KEW WKLOIXO 80LDKB 




Brottn^ U. p. F^ttX ffitii* c«jr /#pillf/d far thf Cniffil <inUt Vary In'rlx 
ta«ri' nmt md ar SI6 00 nprmrt f>r Kit n' 'lo-Lmnm. at it^tnii t<i)0 uo mUM" 
m«m^' tfmr 10 c« Q ii«p tme — (■ in per,^tct evnttUien <tfltT tun ptvt' UM. U»t 
ntthm tr Mm MrrV-ao fur or ifteUit laoU r«(<i(r«l 

ncoUrt aad tfrenloni on rrqunt i^niniilr' t«r SI 00 UatO ud kidonMI 
yry (he Coltetf 9tAtes Armr tmrt N'ftvy, autfi «d(1 nem. rampftnlM. itml tndonnS 
bt Ibe Brttlah Miin'tlniM Tiatia 

SO-Ll'MIN't:M MFC:, k ENC CO., Ine 
Rsent 35. im Braadosr New York City 




METAL 
HOSE 

AirpluN RsquiraBMil 

Write for 
<p«H>l^a«on« ant 

price* 
PEN.VSVLVA>'IA 
FLEXIBLE 
METALXJC 

TrSINO 
COMPANY 
Broftd and Rsc« 
Strorti. Philuddphia 

Htm York, Ba«l«a, 
ChlcacD, DvtrtvH, 
Cletolmnd 



VENEERED PANELS 



•FOR- 



AIRPUNE and HTDROPUNE 
CONSTRUCTION 

WATER PROOF 

Will Stand Boiling and Baking Tewt 
Approved by U. S. Government 

NEW JERSEY VENEER CO., Palersw, N. J. 

TaMiption*, MM PataiMa 



^ATER-PROOl 

^IftUID GLli 

C aUAUTV 



^ FERDINAND * 

•OSTOH, HASS. 



For Your Fljring 
•♦—Boats Use 



Send for Booklett — 

"Marine Glue, 
What to Use 
and How to Use 
It" and 

"How to Make 
Your Boat 
Lea kproof." 

L. W. Fardinanil * Co. 
152 Knaal&nd StoMt 
Boaton, Maaa.. U. S. A. 
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AEROPLANH 

MOTORS FOR SALE 

Wc have eight Aeroplane Motors 
for Sale. I hesc motors were especially built for jcroplanc 
servicr. hut tiin- to changes in design are not suitable for 
present use. Will IttlheWOtldff 

fill speed boac auNon. 

SiIm Order Departmrnc, 
CurtiM Aeroplane and Motor 
Corporation 




PASCO 

Wire Wheels For 
AIRPLANES 

CSED ON THE BBMT 

ORDERS NOW BEING TAKEN FOR 
PROMPT DEULViiK.iES 

WRITB FOR FiaCSS 

NatUMial Wiie Whed Worin, Inc. 



The 




Starter" 



This Maitcr h idle wbni nnt in tine and leaves the m<itor entiid* free, 
•o thai interierrnce with the enpine is lm!>o!wibl«?. The United State* 
imncat and the Brtiisb, Duiati. Sot <>■■ ,.■<.,■.> .wj Swadiah Govern- 
I mill banre tested and ..; ;<i 'i -i 



Write for Frea Bookiat 



Rubber Aero Cord 

FOR SHOCK ABSORBERS 

Prompt Delivery 

THE RUSSELL MAMUFACnnUNG CO. 
349 BiOMhra^t New Yoik Qt j 



FlULLS FDR FLYING BOi 



HHS FOR SI 



<^a/iac Lake, N. Y 



,iFWLL[R; 




AIRCRAFT WIRE 

AIRCRAFT STRAND 
AIRCRAFT COKIJ 
THIMBLBS AND 




MADE BY 

Miilliilliil'sSwiCa. 

\% N« J*» U» 8* A* 

AQVNCTBS ANB BRAHCKES:— 
New York. Bottoo. ChicAro. Pltil«dtl- 

&«n yrmcitco, Lot Ancclrf, !i«Attl«, 
PortUnd. Orifun. 



QBNBRAL DESIGN PLANS AND 
DBTAILSD SHOP DRAWINGS 

AIRPLANES and MOTORS 

VTAKSAJtO AND SPSCLAX MLACH Dm 

AXBCRAFT MOTOR DESIGN AMD DBVU.OP- 

MENT 

PRINTS, PULNS, DRAWnrOS. BTKEflN DlAUaAM 

PROPELLER CALCULATION AND DESIGN 




AUTCMOTIVE ENGINEERING COMPANY 

AaraBMtl«ml Kn^lnMr. mud CoaBtmrt4ir. 
IM SOCTH 8TATB aTBKKT CHICXAOO. ILUHOU 
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Ntw Tork Offlce: Time* BIdc. Telephone, Bryant 9IW 



DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 

90BHLEB D]E-CAsrai€ QX 

w««T«ioi HjufT BROOKLYN. N.Y> ^tw jiun ruin 
TOI<EDO.OHia NEWARK. N.J. 

Brum <• Bnmm iliBB<iNiai md IfttM Utfl Itf 



Airplane Linen 

STANDARD MAKE 

FOR IMMEDIATE DELIVERY 

Samples and speciHcations 
sent on application 

Robert McBratney & Co. 

Linmn manufaeiar*ri and imporitr* 

121-123 Franklin St.. New York 

anJ ■■ BELFAST. rRELAND 




AEROPLANE MOTORS 



are correctly designed with the highest 
quality materials and workmanship. 

Writ<^ for rmtalog of 6 and 13 cylinder modeU. 

WISCONSIN MOTOR MFG. CO. 

.Station A. D«pi. U8. Mllmmke*. WU.. U. S. A. 



Aeroplane Cylinder Forgings 

We make a specialtr of boUow forfiac ia dies 
Bnder our tardraalic presses, aeropUoe cylinder forf- 
tncs of high and low carbon O.H. or alloy iteelt. 

We hare fumiahed cylinder forging* to practicaUy 
all tbe engine tmildcrt in the United States. 

Also Propeller Hobs, Flanges and Shafts^etc 

Miac«Uaneoua stMun hammer and hy- 
draulic prass die forfinfa of all types. 

Quiek urnem our Mp*citltf 

TIOGA STEEL & IRON COMPANY 

Umi A Gray* ATwraa PhiUdslpliia, Pa., D. & A. 



Stamping, Welding, Machining 

Flexible metallic tubing 

Airplane work a specialty 

The A. Dewes Company 



199 Lafayette Street 



New York City 



Classified Advertising 

10 eeots a word, nlnlmniB ebarta 93.00, pa/akla la adTaaea. Addraaa rei>UM to adrertlseBaiits wttb k«x saiabaia, 
car* of ATurioit akd AaaoKjiimcAi. BnaiHaaaiiiO, 120 Wast Ud Street, New fork. 



IC.NUI.XKKK TTIVK. now Iioliliiij; importnut govern- 

uiuut i>usiti<iii, would like in bear from UrHt-clHRg aerial eoglnp 
mautifiuiiirt'r. iH^Nipiiiig, iirodiu'iloii, liisiHHtion. Available 
nliouc .ViiKti^t drtit. I'onlldfiitiul curreiiiiomlouct' liivitoiL Ad- 
dress Box 21. 



von SALK— Xew Military TraLtor 100 U.\>. 7A Uall-.Scott 
Motor. Box 44. 



FOB SALIC — I uew ir.,000 ft. V. S. Standard alUuieters 
radiuiu dials never out of packing case. Box 07. 



FOB SALE AVIATIOX MOTOBS— " Six," " Eight," and 
"Twelve" cylinders, cue two-seater hydro complete twin eoglned 
bydro and twin eiiKlnod battle plane, unaaHembled. One flying 
boat, also large quantity spare beams, longerons, struts, wetM, 
httlnga, etc. AddreHS O. C I.lntbwalle, Keyport, N. J. 



FOB SALE — .New tractor ueHplaue $hOO. t.'nuaed Reml-Fnr- 
man biplane $300. $.'t.ri4.iu sioL'k Including i»outuuu8, wiuga, 
wheels, propellers, partially ennipleted airplanes, etc., $1,000. 
Address. il.Mt Tninilmll, iJetroit, Mich. 
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How Much of Your Pay Do You Think 
^ You Can Keep if Germany WinsThis War? 

?^ ^1 I f . to help America win this war, you buy 

* Liberty Bonds 

to thr wry- iitiiil of your ability you arc not merely 
helping America. Y. u arc not nu rely making a good 
investment. You are not merely helping to bring 
peace nearer. You are doing all these things, and in 

addition you are 
buying the best pro- 
tection for your own 
individual prosper- 
ity — yes, the only 
I^N. real protection yoo 
P can buy. 




tf ll^l"s»m Hoi «rtcrKKi« (n lh(« war Ihcre will mi(ht> little profit a 
biuiucM Im I'. S Autocracy Is « cfcxc collKtor. 

ACIERAL COMPANY o/ AMERICA 

26 Corllaudt Sueet, New York 
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THE MODI I ' \ MUM HOr-l BIPLANE 
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ay 
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THE entire organization and skill, experience 
andfability of this company are devoted to 
intensive production in the interests of the 
United States for the period of the war. 



4 

and 



HEN peace comes Martin commercial 

leasure airplanes will maintain the 
supremacy of performance and depend- 
ability which they have held since 1909. 




•HE GLENN L. MARTIN COMPANY 

CLEVELAND, OHIO 



Coatractora to tbc United States Qovernment 
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SUBSCRIPTION PRICE; TWO DOUJkRS PER YEAR. SINGLE 
COPIES nPTEEN CENTS. CANADA AND roREiCN: TWO 
DOLLARS AND A HALF A YEAR. OOmUGHT. WSb BnTTHB 
GARDNtR.MOFFAT COMPANY. INC. 
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YORK. N. Y.. UNDER ACT OF MARCH J. IW?. 



EFFICIENT AERIAL NAVIGATION 
DEPENDS UPON 
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Accuracy and Preddon 



SPEW- GYROSCOPE - COMMNY 
MANHATTAN - BRIDGE- PLAZA 
BI(pOKLYN-NEW' 
U-S-A 



u 



LONDON 

8t«9 N* 1 



PARIS 
UiRweda 



Digitized by Google 



AVIATION 



May 1, lUI 




Now I la)' me dou n to sleep 
I pra) the Lord my soul to keep. 
God bless my brother gone to war 
Across the seasj in France, so Ifar. 
Oh, may his tight for Liberty, ! 
Save millions more thiin little me 
From cruel fates or ruthless blast,- 
And bring him safely home at last. 



BUY WAR SAVINGS STAMPS 



W.S.S. 
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Reorganization of the Army Air Service 

prcssiou that the new policy will embrace a iquare deal for 
aircraft mamtfacturers, an open channel for information and 
the quirktKl po»»ihle decisions. Mr. Ryan and Mr. Potter ar« 
social as wpII as hnsiness friend*, and' it is believed that tlie 
suggeslion of Mr. Ryan's name lor this vitally imjwrtant work 

came t'rotu Mr. Potter. 



Henceforth John D. Ryan of Montana and Xew York will 
direct the production of aircraft for the United States Army, 
ouJ will 8cr\'u as chairman of the Aircraft 'Board. Mr. liyan 
wa.s called to Washington on Tuesday, April 23, and notifiMl 
that he hati been selected. After a conference on Wednewlay 
in the office of Secretar>- 
of War Baker, in which 
Assistant Secretary of 
War Benedict Crowell. 
Second Assiatant Secre- 
tary of War Edward 
R. Stettinius, Maj.-Qen. 
Pevton C. March, Chief 
of 'staff and Mr. Ryan 
participated, the au- 
aouncement waa made of 
Mr. Ryan's acceptance. 

William Chapman Pot- 
ter will continue i n 
charge of the actual pro- 
duction work as Chief of 
the Equipment Diviiuon. 

A " Division of Mili- 
tarj- Aeronautics " ac- 
cording to Secretarj- 
Baker's announcement 
will be created under 
coiumand of Brig.-Geu. 
William L. Kenly, N. A.. 
who recently retumtnl 
from France, where he 
familiarized himself with 
aircraft conditions and 
uee<l8. Thia " division " 
will have control of the 
training of aviatorti and 
direct the militarj- uw of 
aircraft. It will be an 
organization entirely 
separated from the Signal 
Corps. This Division of 
Military Aeronautic!) will 
have a new insignia that 
will differ from the 
present Signal Corps in- 
signia. 

It is apparent that 
many officers in the Air 
SenHce are heartily in 
favor of the separation 
of that branch from the 
Signal Corps. 

It is understood that 
Gen. Kenly favors the ad- 
ministration of the Army, 
Navy and Marine Corjts flying organizations as a separate 
body, similar to that of the Briiish. It is alsio thought that Mr. 
Ryan's appointment as Chnimiaii of the Ain'raft Board means 
that Secrelarj' Daniels will delegatp to him the direction of 
production for the Xavy as well. In influential quarters it is 
not believed that a new cabinet office nee<l be created to carry 
out these changes. At this writing tio dctaibi of the reorganiza- 
tion have been communicateil to the inlenwlcd officers. 

During a call on Mr. Ryan in Washington a representative 
of Amation akd Aeronaitical. Enuikkicriko gained the im- 




JouK D. RvAX, Director 



JIflj.-Gen. George O. 
Squier will continue as 
the administrative head 
ot the Signal Corps. 

Official Announcement 

The official announee- 
meut reads: 

" Mr. John D. Ryan 
has accepted (he director- 
ship of aircraft produc- 
tion for the army. 

" A reorganization of 
the Aviation Section of 
the Signal Corps has 
been also effective, of 
which the principal ele- 
ments arc as foUowa: 

** General Squier, as 
chief aignal officer, will 
devote bis attention to 
t li e administration of 
signals; a Division of 
Military Aeronautics is 
created, under the direc- 
tion of Brig.-Qen. Wil- 
liam L. Kenly; the Air- 
oratt Board, created by 
act of Congress, remains 
an advisory body as it 
has been in the past, with 
Mr. R}'an as its Chair- 
man. This arrangement 
is made with the entire 
concurrence of Howard 
C. Coffin, who remains a 
memlver of the Advisory 
Commission of the Coun- 
cil of National Defense, 
and will render assistance 
and counsel to the Air- 
craft Board and Mr. 
Rvan. 

The Division of Mili- 
tary Aeronautics will 
have control of the train- 
ing of aviators and the 
military use of aircraft. 
The exact division of 
function in the matter of designing and engineering will be 
worked out as experience determines between the Division of 
Military Aeronautic.t nnd the Division of Production. 

" This announcement involves no change of peruonnel in the 
present equipment division of the Signal Corps, of which W. 
C. Potter Ls Chief, and which will ronlinun under his dirwtion." 

To give Mr. Ryan authority to exercise the duties of Chair- 
man of the Aircraft Board it will be nccfs-sarj' for President 
Wilson to nominate him to the Senate for that office, and his 
appointment must be Minctioued by that body. 
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According to Wuxhintiloii reintrlt there are to be virlually 
three engineering hnreiiun. (hie u ill produce present dexigns 
tcilhtiul any tnore delay; another trill improve these designs, 
while the third will be ready to place itself at the disposal of 
inventors. 

Mr, Coffin'* Slalrment 
Tin- Ain-rnft Ronnl will rvuiiiin us iiri iidvisorv l»i>ilv. Mr. 
Hyiin lukiti^ tin- (■luiiriiiaii!«hi|>. Ii<i\var«l ('. Cofllii will with- 




Wiu.iAM Chapman I'onrTKR, Ciiikk op Kgt ipmkxt Division 

I'halit fiimpbrll S(ii<fio 

<lrttw I'runi tbv Koiinl. Ho appnivm the appoinliiifnC of Mr. 
Kyan and says: 

" Till* appointment of a sint;lo indivi«lual with definite an<l 
udpqiiHt«' power (o deiil with all asptfts of amiy aircrflfl pro- 
duction i.s a loj^ical and n<H-P8SBry step. It in necps.'Mir>' to Ret 
away from any question of a divisioa of responsibility, cither 
in faet or in the public mind. The Aircraft Board remains 
ns since ita creation iu October, an adviiiory body, but under 
this new arranpcuient the chairman of the Iward 'iccomes also 
the huprcmc exwutive a>;cn<'y. For proper n-siilts both the 
power of expputittn and the responsibility ninst be concent rate«l 
in the same hands. The method of 5Ir. Hynn's appointment 
would seem to acconi])lish this result." 

Mr. Ryan's Career 

Mr. Ryan's Urst service to the Oovcrnraent iu the present 
c-risis wftjs when several million pounds of copper were required 
and the market price was .'^1 cents n pound. Aclin); with 
Daniel (tupi;enheini, Mr. Kyan supplied the quantity ne«'ded at 
16 2/3 cents a pound. Since last .July he has been director 
jjencral of military- relief for the American Red Cros* .Society, 
but will relinquish that work to apply himself wholly to his 
new assij^nnient. 

In importance and fitness Mr. Ryan's appointment is viewed 
as parallelinp the selection of flinrles M. .Schwab to direct the 
Emergency Fleet Corporation. Mr. Ryan is repinlcd as n man 
who knows how to handle a grent husine«A undertaking in a 
larjfe way. Born at Hani k, Mu-b., Oct. 1(1, ln' roiin-s 



from a mining family. His father was the discoverer of what 
are now known as the Copper Range Mines of the Lake 
Superior district. Shortly after his birth the family movel 
to the (.'aliimet and Ilechi mine. His parents wanteil him to 
enter rollejje, but he preferred to go to work and .started in 
the employuieut of an uncle who owned a chain of general 
mel'chnndise .stores in the copper district. 

When he n-tu-hed the ajre ot he went to Denver. Illue«s 
had lon-ed a brother and a sister to move to the Colorado cil\* 
and he joined them. For 8i.\ mouths he was unable to find 
empliiynient — "and I wasn't particular about what 1 did. 
either,'' he remarks. Finally ho found n job a.s a drummer 
selling lubricating oil for a concern which was tight ing the 
.Standard Oil Co. He travelled the Roi-ky Mountain section 
frimi Montana to Mexico. It wn.s at this time that he first met 
.Marcus Daly, the great Montana copper inagiiate. who be- 
came his very good friend, although he never di<i u ilny's work 
in his life for Mr. Dalv. At this time his earnings varied 
fnmi .f 100 to $150 a moiith. 

Hit Conquest af Monlnna 

When Mr. Daly di«"»l .Mr. Kyan useil his savings and bor- 
roweil freely to acquire an iuten-st in the Montana chain of 
banks established by Mr. Daly. He soon be<'ame the managing 
director of these institutions an<l so successful did they become 
that they attracted attention throughout the countrj'. Among 
(iiliers who wen? watching Mr. Ryan's progress was Henry H. 
Rogers, the Standard Oil Company's genius and head of the 
Amalganmled Copper Co. At that time conditions in Montana 
were chaotic, industrially and politically, and the Amalgamate 
Company was in the middle of the fray, fighting almost for its 
existence against Fritz Augustus Ileinze. The entire state wss 
split betwwn the Amalgamated Company and Heinze. Labor 
wnn in a turmoil, naturally. Money was spent without stint. 
Loss of a human life now and then was of no moment. Politi- 
cians were drawn to one side or the other by the " gambling 
route," i. e., they were permitted to win. 

The fair sex. too. played its part in the battle. This state 
of affairs went on for three years and then in 1904 Mr. Rogers 
turned to Mr. Ryan for help in clarifying the situation. Mr. 
Ryan became managing director of tho Amalgamated Copper 
Co. with entire charge of mines and employes in ^lontana. At 
the very first election Ileinze was soundly beaten, and, after 
vainly struggling for two years more, sold his interests to the 
Amalgamate*! Company. 

The translormation in Montana was remarkable. In a state 
torn by bitter feuds, jicrsoual acrimony and eorruption, Mr. 
Ryan de\elopeil order, n-spect for the law and prosperity. 
Not once during Mr. Ryan's management did tho Amalgamatc<i 
(,'ompany lose n day from labor troubles. 

In the hour of his triumph Mr. Ryan might have made 
things very unpleasant for his adversaries; but that was not 
his )>olicy. Instead he treated frien<l and foe with scrupulous 
fairness and soon won the confidence of all factious — and that 
is one of the reasons why he is sometimes nd'crre*! to a.s " The 
man who put Montana on the map." He is still a citizen of 
that slate, and, nitbougli " condemned "' to live most of the time 
in New York (ami now in Wa.sliington I his heart is still in 
Montana. 

In 1907, when Mr. Rogers' health began to fail, he induced 
Mr. Ryan to come to New York to look after the Amalgomateil 
Company and when Mr. Rogers died Mr. Ryan iH-x-ainc presi- 
dent of the company. In 1010 all the holdings of the AraalgA- 
mated Company and its subsidiaries were taken over by the 
Anaconda Copper Mining Co., and in 1914 the Amalgainatc<I 
Copper Co. was dissolved, Mr. Ryan assuming leadership of 
the Anaconda Company. 

Harnessing Water Power 

Belief that Mr. Ryan can conquer air is basetl upon what 
ho hos done with water. After he mastered the copper situa- 
tion by controlling one-sixth of the worhl's production he 
turned his attention to the hydni elei-tric development of Mon- 
tana. Today over ."iOO miles of railroad are opernt<Hl hv the 
water power of Montana and adjnrent states and Mr. Syan 
believes the electrification of railroads has barely started. 

Mr. Ryan has all the brce/y progressiveiiess and cuthusiajim 
of tho typical westerner and now combines with these qualifies 
the financial and business experience he has acquiml in the 
Fast. Not wholly <ipposed to publicity he will discuss most 
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any subject be undent niidg except himself. " You riinnot 
write any pieturesquc story al>out nie," he said roeciitly to nn 
intpniewtr. " I nevix did a day's mining in my life; nor wajs 
I a jirodigj- at school; nor havi' 1 worked hanier than lots of 
other men." 

Another thiri^; tie Haid will appeal lo persons interesttnl in 
the aircraft imxhiclion situation: " Inlluenj-e is the worst 
handicap any young man can have. It makes him feel that he 
need not exert him-s<'lf to his full cBj)arity and in other ways 
has a bad etfect on him. Favoritism is a bad thing for any 
man or organization." 

Aside from the Anaconda Company Mr. Ryan is the crciildr 
and builder of the Montana Power Co., a director in the Anieri- 
ean Ititcniationol, several banks and many other curponilion.s. 

At the age of 32 he married Miss Nettie Gardner of his 
native town and they have one son, John ('. When in N'pw 
York they live at 3 Kast 78th street and have a snmmer home 
on Ix>ng Island. Since going to Wa-shinglon he has been living 
in a house located on the outskirts of the city, but now he 
will take np his residence nearer to the scene of his work. 

Mr. Ryan has a faculty for handling big jobs. He is a 
great organizer and his business career attests his keenness. 
He always selects competent men to handle details and knows 
how to coordinate the work of those associated with him. 
Easily approached he at once impresses one with hii* 
personality. 

An oil salesman at 35 — at 54 Mr. Ryan undertakes a job ■ 
upon the fnic4*eiei of which the fate of the world may depend. 

On the Job at Once 

Mr. Kyan tackled his new •hilies fur the first time Thurs- 
day, April 2.5. He spent the entire morning in conference with 
the Aircraft Board. He went over the prognunnie and the 
record of what hod been accompli-<ihe<l. This di8cu.«iion was of 
the moat general nature, as Mr. Ryan was entirely without 
knowledge of what had gone before. Other conferences were 
hehl in the afternoon with Signal Corps and other army 
oflirials who have had to do with aircraft production. 

•• I do not even know as yet," Mr. Ryan said, " where I 
will have my odh-es or head(pmrters. I have not even taken 
the matter up. Kor the present at least I hope to give some 
time to the War Council of the American Red Cross, which I 
have been s<>n-ing. It is of course im]>ow5ible for me to say 
anything or make atiy announcement until I am more familiar 
with the job. I expe<*t to give it the closest possible npjilicn- 
tion and justifv the confidence placed in me. I will do mv 
best." 

iVw l.tgi/dttlian IS'vnied 

Mr. Ryan's position is still a little anomalous. I'ntil the law 
is changed, all money spent for ain-rnft must pass through the 
hands of (ien. Scpjier. The Ovrrmiin hill, if passftl, inniUI 
permit the transfer itf npprnprintiumi and fniirlionH n,i the 
President nees fit. The law creating the .Aircraft lioard also 
stipulates that the Chief Signal Ofticer shall be a member. It 
gives the board certain definite duties. This is given as the 
reason why the boanl was retainoil and Mr. Ryan made its 
president. It is understoo<l that part of the plan provides for 
legislation that would do away with the Aircraft Board and 
leave Mr. Ryan supreme in liis lield with a department of his 
own like the Kmergency Fleet Corporation.- 

Mr. Ryan's first ta.sk will l>e to coordinate the fon:es pro- 
ducing airplanes. This is purely administrative. In the mean- 
time Mr. Ryan is to seek to speed up everj' manufacturer. 
Production it is thought is no longer to be halte<l while changes 
are made in plans and speciflcatioua. 

It is believed that no objection will Ik; intcr|)03ed in Con- 
gress to any legislation concentrating authority ui Mr. Ryan. 

Senate Action Awaited 

On Thursday Senator \Vadsw«irth addregseil the Senate 
briefly on his amendment to \\u- pending Ovennan bill. This 
would give specific authority to the l'rpsi<lent lo create the 
office of dire<>tor of aircraft production and would make him 
resfionsihle only to the President. His power would be e<iuiva- 
lent to that of a Cabinet oflicer. 

Mr. Wadsworth explained to the Senate that under the Over- 
man hill no right to create new ogcnciea of govoniment was 
acconled the President. He pointed out that should John D. 
Ryan prove, as he Mievtnl he wonld. the right man in this 
emergency he would still be subordinate to the Secretary' of 
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War and only iiidiiwtly resjionsible to the President. Besides 
being suboniinnte to Mr. Kuker, he would also be officially the 
inferior of whichever of the .Assistant Secrelaries of War 
should Ih- delcgat«'<l to oversee the wi»rk of uin-raft prmluction. 

Mr. Wadsworth's proi«>s4'd amenrluient whs not debated. 
Senator Ovennan remarked that the ]>roposal was one which 
possi-ssed too muidi merit tor the Senate to be able to ignore 
and nsked time. Senator Kirby said that in view of the fact 
that tile proposal was one which might l>e of great importance 
and which he himself was ilisposc<l to favor, he ho|>ed that no 
immediate action would Ix^ taken. 

W'Uliam Chapman Hotter 
William Chapman Potter, uho continues in charge of actual 
ain-ralt priMlnclion. was born in Chicago, Oct. Iti, 1874. lie 
comes from .Massachusetts colonial stock, the family having 
settled in Ipswich in 1<)3.5. One of his antecedents was .John 
Potter, a lieutcnnnt in the Revolutionary Anny. His fnther, 
Edwin .\uguslus Potter, a former president of ihe Continental 
and Commercial Bank of Chicago, now resides at Lake Creneva, 
Wis. 

.Mr. Potter is a graduate of the tSreenwood .\ venue Public 
Sc hool of Chicago, the Chicago Manual Training School and 
the Ma.ssachussetts Institute of Technology in 1897. He holds 
the degree of M.K. and A.B. 

(ConKnxni on page 46C) 
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The Effect of an Airplane Rudder in Flight 

By Karl H. WUte 



The objE'ct of this arlide U to find Ihe moawoto about the 
center. of gravity of airplnaes of diffeient kngthn, eanaed from 

« nidder of different asp<vt ratios nnder varying angke o£ 

ileviation; the results beiap^ shou ii by pim'ea. 

The following definitious should be understood )N>f»n> pro* 
cooding further: 

The Aspect Ratio is the length of the leading edga of a 

surface divided bv the depth, i i- , ,). R. = ^£5? 

Chord 

The Angle of Drriaiion tin.- ai.^'lc whirh the rmUii r makes 
>n'ith the lonpit'iilitKil l onter line ot the airplane, i. e., " 0." 
The uccompaii;, uii,' sketch i.s ilie basis tor all i-iileulalions. 
c. G. — Tenter oi' jjravity of aiifilaiie. 
O en Rudder hiuge. . , . 

P — Resultant all wind fonea on rudder 'eqtaal to oantar 

<it presgure. , 

P. and Pj = X and y 

components of P. ^ ' jt 

S = Angle of deviation. \ . 

Moment Arm ^ A ' ■■— 

ar .... - {A + fii ■ 

In this report .4 — lii, 
18, aod 20 ft. resp«ctivelj'. 
Area of mdder 0Q^9ac\. it. 
Veloei^ of aiiplana aanuned to be 100 miles per hour. 
Aapoat Ratios of luddeir » 1, 3, 8, aaA % reapaotlvdy. 



In thp following table the diataoeea of the C. P. (ocater of 
pressure) from uo leadiiig odlge ol tin ladder woe takea trau 
"Eiffel'a" Ganmt 
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FBom this taUe when • 

= 5°, the C. P. .22.5 X 
chord = .'-'25 X -= -^^^ 
ft, fmm leading edge. 

From the deetch 
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Moment Ann = 1G.H77 ft. 

By cxporimeut it is found that P = K,SV'. 

P = Pressure on surfaw. 

K, = Value of covrticicnt at i" angle of deviation. 
6' = Surface area. 
V = Velocity. 

.-./' = A', X 9X100=. • " 

= A', X 90,000. 
From Eififel's CurvM Jl,' = .0005L 
P = .00051 X 90,000. 

= 45.9. 
P, = 45.9 cos 5°. 

= 46.7. 
3f = 46.7 X 10.677. 
= 762 ft-lb. 

The foUowinfc table oontainfs the reeultti obtained by repeat- 
ing thi.s process, ustn^ different anglen of deviation, different 
a8pe<'t mtioK, and ditTeri'nt lengths of airplanes: 

ASPECT RATIO - I 
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The Evolution of the Airplane* 

By C G. Grey 



Althougii the first human fU|flit on a |]««rer-driv«n air|>lane, 
fne from eoatnl on the gnnim], maile h\ Onille 
Wright on Dteember 17. 1003. it wag Mf>t until um that the 
liilibiM^ at Miuore or l<'^^ <'<>i.si<<tpiitly imv i<irnble vehicle, really 
cami into beilic. Con»ie(jueiiil.v, iu tiealiu^ with the develo[i- 
mnt ot the airplane that year mint be taken a« the starting* 
point. 

In this artii-h> there is iid attempt to give n tielaileil hislorx 
of flvitijr US .siieh, liiit merely to indieate step Uy step the fjra- 
dations by whieh the nirpluiie of the present <liiy hns ileveli.petl 
from the first sueeesjd'ul maehines of 1!'<)S. The niiplaiR^ illus- 
trated herewith are those whieh are fjenerally heM to have 
initiated a fresh sle[> in <levelo))iupiit. ami to ha\'e been either 
the I'oreninner ni' a m w tvjie or to have In i n sin ii an improve- 
monl OH au exibtiiifr t.vpi,- as to Jufilily lluir eiuim to be eoii- 

sidered a diatinet h'op lorwnnl. 

The n right Biplane, im 
The Krst airplane with any claim to auMesB ^s, ns already 
stater), the Wright. The 190S type waa driven by a anudl 
tour-exlinder water-cooled enginei^ bidit by the, Wright 
Brothers thamaelvcs. It was a biplane, driven by two large 
prouellen^ both actuated by diauu gearing on the cnKine 
•haft, one ehain being croawd— like a eiossed belt on a lathe— 




MJ ila iu lilukL' II- |ini|l( HlT 

the other, and llni-i trive ]iiiiim i- 1 
The pilot Sill along.sKlr itir <'n;:ini 
and there was a seat I'H a ( 
eenlre. so that the bnl,ii!i > ^Imulil 
weight. 

I'nlike inodi-i n n n |>liii:- tinv m 
lirhirid lln- rt.airi plnni-. .iiiii s^. jt 
knttMU as the " lail-l;i si " t 
'• caiiaril "- or " diiek " — i 
jiri) n><tion torwurd. The 
till. llKiiifrh Irieil in Krani f 
aiii] in Knirla'nl ^ly H. ( 
w;is pi>s-i(ili' hi :ii:ilcr -in :! 
be nnuli' tn -ii i r pinpcrl'. 
el«>s, .li. il in I'll.;. 

As the illii-lralioii sliow 
aft. as ill iiioilerii pnietice. 
planes lorwan! tnr i«-^ np 
rollni';, mi>\ ■■iiimi s. wriv . 



in the direetiori o])po.-.ili' '.<> 
a'ani-' !he driving turf*'. 
, .■un; .shiihtly ill front ot it, 
::i i in between. rii;hl in the 
ni>r li.- iiltcreii by lUr added 

H liiin luol no iion/oiitul tail 
iii-lon<;s ]>roperly to what is 
t called li_% tile I'niieh (he 
lass, Dwinj,' to its loan la-c-k liki; 
" i-anaid " elas.s was never f.ii< <'es-i- 
by the V'oisin Hrotliers niid Bh'-riot, 
'. Barber on the " A'alkM ii ." It 
tiiachines tly. but they eould never 
I'he '• V.ilkvrie," t!'>' last of the 



J. tlie Wrifjht had xertn-al rudders 
and relie<l on the two bi^r ele\ator- 
anil-d<i\vii vticrins;. Its lateral, or 
ist.lmllr.i l.\ warpinj;. or Iwistin-:, 
the win^^s .so llial ulnU' the an^rle <if llie winjis on one side was 
inereaseil and nave more lilt, the ani^le on the other side de- 
creiLsed and 'juM- li-ss liil. lliiis enablinjj the ]iilot to ripht 
hiiii-< li ii 1h did not po too far over. 

The pilul ( 111 trolled the elevjitniN with a lever on Ids lelt- 
hand s;di'. ami the warp with n livfi on his rijrlit, while by 
wasrebiiL: llie vpinlid top of the right-hand lever he alw cou- 
tridli' l till' Midd.'!', Tins eiiniplieated ^^ysteui of control was 
hard to learn, and Wright pihils wen' few. 

In ll'lO the Wriirlits litted a hori/onlal tail at rij;bt antrle.s 
to their rudder, and in 1!>]1 they ilmpped the trout elevators 
alto;,'ether, but tliereatter the Wright niaehiiK- jiraetieaDy 
«*ased to develop lurther, anil (d late years little has been 
heard of it. 

The },'real ]>eciiliarity <d' the l!H»H \Vri>;ht w.'is that it was 
lannehed by runninjr aloii^' a rail. At one end of the rail was 
a ])yloii with a ]tulley at the top. A line \sas leil over this 
pulley, from a heavy weight on the t.'round. down to the pylon 
end of the rail, along the rail to the outer end, over another 

• Cipwiwjr af tlie ItMiden naiei. 



jtinii ,\ , and bark aloHK the nil to a little earriup un which the 
luaehiiie was mounted. When the line was puHed back to the 
ean-iaf^c the weight wai* hauled to the top of the pylon. On 
releasing the carriage the weis^lit tell down, hauled the eai^ 
riage. un«l with it the airjdaiie, along the rail, and gave the 
necceaary speed to enable it to rise into the air. Tiie eaniage 
was, of course, left behind. 

As airplanes developed, this eatapult method of laundiing 
was discarded, and now all airplanes rise from the ground 
taking their own wheels with them. But for some yesrs before 
the war the presseut writer eousii>teutly advocated that some 
analogous catapult nuthod should ho usc<l for launehin^; lloat- 
able airplanes (as distinct from seaplanes) from liie decks 
of ahips. 

The 1'nuin Biplane, 1908 

.\lliio~I 111 I !■ a ., : \ with the Wriu'lil was the A'i'i-:n bi- 
plane. Till- \ oism iJnitlieis, Clinrh s and (iabriel, had been 
experimentiuf; for some y»ar-. io'.rr(ber with M. Bleriot and 
Henry Farman. the e\p< rrnirnl s b.'iii!: a.'5sis1«>d linain ially 
by An-lidi aioii jiiid M. Ilemi Ileiirsrli de la Jfeiii tl.-, By 
the begtiiniiik' <d I'JUH the Voisin biplane was I'viii^; reipect- 
ahly, for I'll Maii li 21 Mr. Farman Hew I'i mile at Is.sy, near 
J'aris. and made a turn, and on May 30 the late Leon Dela- 
j,'ranL'e tiew ti>r nearly 8 miles at an aerodrome near Rome, 
rii]>|iiML' ibis nil Septeudier 21. IWS, by Hying tor 41 mileSf 
tiMinii the inilitarv uniiind nl n-jthont dWOflnding. ThU 

till- iiiaeliiiie was proved sin ee^stul. 

Tiie A'uisin was a llie liiidane. and, like (he Wright, it had a 
lii'iit ele\ atMr-plaiie But, unlike the Wright, it had a big 
lii>\ lute tail I'll wbii li the nidders weiv mounted. The wings 
also had vertu'al partition.s, the whole theory of the maeliine 
beiii); baseil on (lia( of the bo.x-kite. It had no lateral cou- 
tnils, as the verliea! partitions wert> supposed to keep it steady, 
wliieb lliey liid lip Id a ].oii;t, but it was tirnetiuallv uiillyable 
in iuiy wind abuM' a /ephyr. The tirst maebiiu' bad a 50 hp. 
S-eylinder .AiilniiiiMe enfjine, and the latter o[ie?i a 40 hp. 
Vivinus, an ordinar\ motor-ear engine, heavy but reliable. 

When the fainoiis (iiii'iiiie rotary engine apiyean-d in lOOfl the 
lirst of them was titted to a Voisin biplane by M. Louis Paul- 
haii, who. Inter on, won the Diiihi Miiil £5,000 prize for the 
Loiidon-.Matiehesier f1i;di; On this (Jnome-engined Voisin U. 
I'aulban abolished ail pM v:ons re<'ords for distanee and dniSp 
(ion at the Keinis Meeliim in .\ugust. IftJl'. 

A notable lealure was the taet that the under-carriup', the 
lail-boonis, ami inueh of the iutermil s!rueture were made of 
steel tubing, and 1<Mlay steel tubing is eomiug more and niorf 
into favor. Tlie inaeliine wm heavy and elumqy, and not till 
the rotary tinonie engine was introduced in liNW did it ever 
l>ut up a respeetable perlorraanee. Thereafter vaiions altera- 
tions in design were made, but the Voisin was never ninuufae- 
tui-e>le in uumbers until li>15, when the firm brought out a big 
bomb and giin<earrying triplane, strong and heavy, whieb. 




detqiite its comparative elnmaineas, did useful work. Ihii 
naehiae retained nDnustakable Voisin featnios, e^teeuilfy ib 
tubular atmetore. 

The ^vator eontrol of tho Vmsin' was operated by a nd 
from tho front dovator to a wheel in front of ^ pilot, whidk 
was ])usbed forward to push the no$o of the down, 
and pulled baek to pnll it up, a perfectly nntmal motion, easy 
to learn. Hie rndden were wniuid tgr wires leading to a 
pivoted bar on wfaiah die fribfa fait MSfM. Pushing the ri^ 
foot steered to the ijgbt, pttaUng the left foot steered to the 
left, also a nntiml motion. The Voisin may be aet do«n M 
the father of all * pnsher " airplattes— that ia to aay, 



Up 

with the engine ana its aircrew behind. 
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The Bleriol Monoplane " Type XI' 

Diniii;,' I'JDS 51. I^oiiis Ult'-rin! h.-i.l hv<-i, r\|MTimeutinc wi\h 
nioiM»|ilHne«, in whirh he depnrti ii I ruin his tnnniT ciiiipi tiUni V 
iilffts hy |iutliii{|; the ciicilK' in llic iimm' mI ihr iiuu liiiu vvitli 
a tnii-I<ir-.-M-iTW iii Iimiii i,| Iv 11, ■ al;^ii iiunic a uiorc r.i 
li.-h-t<jnn — or ^l n aii.-liiLi- . w ith the tail ami I'li'valur- 

].|aiif> hi.nZMiitall> . ari^i llic ruJ,l>'r M-rlirall\ ijxi'<l nt tilt' iTiir 
en<l ul' K. TliiN wa.-^ ilic ■^.n i cssi n; "tiaii'ii " ait|ilani', as 
opjK'sfd to till' •' pii.-hff." 

In 1908 M. HU-riot afliievitl siouif suc-ct'lis, bui ii wus in ISWt) 

(hat hp n-ally came to the fare. Hi* "Type XI " machine is 
the prototype of all suceessful mouoplnnes. In this he inoor- 
poratcd the Wright idea ol' wurping the wings to pivc lateral 
control. imd^M producccl the tir><t air]>lane to ]x' thoroughly 
CKiilrollalde in lut directions. On the tirst ol this type, with 
n "_'S hp. Anr.Hni air iitoled engine, M. Bleriot hitnselt' Hew the 
Channel on July Ja, JHOll. So far advanced, in fact, was this 
" Type XI " model o£ 1909 that exactly the same desif^u of 
nuiouiie, oeept for a few structural details. wa.s the tinst to 
loop (he loop as a matter of eustom in 1912. Alter ifm, 
when tltted with Gnome or Le Rhone rotary engines, the per- 
formance of the maehiue was irrcally improved, and several 
of them were still in use in the early dajrs of the war iu 1914. 
Ultimately the type was kille<l hy the need for high speedy 
as the BIMot under-rarriaii^e, excelleni for its pnrpoaef eouid 
not be made so as to he ]>in>lied rapidly through the Mr. 

In hix monoplanes M. Bh riot introduced Uie "atMt" form 
of control, in which iiH»'ing the control-atick forward or bade- 
wani moved the nose of the machine down or np. Moving the 
stick to the right pushed the right wiqg down, moving it to the 
left pushed tM int wing down. The zadder was wotlied by 
the feet, M in ths Voisiii. Thos a natural mot'eBunt was given 
to all the eontrolsj and a great step forward was made. 

Th* Avro IXplane, 1909 

While these evwts wen taking plaee in Fraaoe Uttle was 
done in EogbMid, bat a Jfoaa^ marine enginetr named Ajriwin 
Terdon Roe was expmuenting under atrirtly limited eondt- 
tions. Despite these drawbadcs, he got off the ground on a 




"cannrrl" type hiplane in Mul iluniij; liii- .lUtaniii ol 

that year he pioifeiii il !•< lunl.l a Tartar Iriiilane. Hy the 
sntniin r of IIK)!' In- lia<l it i oir, | il. ti rl. tiiid in .Ituie he Hew it 
over ]-ea .Marshe?'. 11- |i<m('t plan: «a.- a 'J lip. .1. A. I', motor- 
c^ele <iiijine, the lowi-i pii«ir Hliirh hii.n f\>-i llmvn an air- 
plane. It was h\sii till' lirst .suiees!i.rul Iriplaiu 

The jiiHi biiie hail warpint: wiiiu's, t.ail ele\ alois. aiiii a rudder 
n-li'ii. li; '_'en>'tal lim-- aii'l ari'aiiL'>'iiii'nt U i-- llf jirololype 
ol all llii- iiii>ilirti trai'tiir iiipluui-A and uiultiplauoa. The con- 
trol was hy stick and rudder-liar, much B8 in the BIMot, and 
as now iisi'd on nearly all riirplaiif-s. 

This little iiiarliiiie M'.is r<iii.Ticl( riihly ilevrlofM il iliiriii'j H'O!) 
Mill! IMlO, so that liy lIM'i, Mith an S <-yliii(ler .1. .\. 1'. eii-sne it 
h.-ul li<s'oiije a really ^.'oikI liyitij; iiiarKini'. Tln'ii Mi . Koe aliati 
tioneil the Iriplatie iti favor of the bipiiUic. wIik Ii In- r.lli-l with 
11 I{ritis!i-iii_'sn,'m'.l (Ireeii ensrinc of the vertu a: r\ luiili-i- i vpr, 
and once iiaire si-I a new tashion. fhcreuller the triplune 
prartnally iiisa])peai c. 1. till it was ri viv<sl hy Hrili.sh, French 
and (ierman designers during: lh<' war — <'hieil\ experimentally, 
for it has never become an accepted stanilnr<l type. 

Considerable space has been devoted to tln'se (irst four air- 
plane!!, because fnmi them are derivi'd in one re^ipect or an- 
oUier all succeeding typiis, «» will be apprei^iated as we proceed 
wiib the study of their dcvdopnent 



77ie Fnrman Biplane, 1909 

While M. Hli'riot wjLs lii-velopiii"; his iiiniioplaiLe^, Henry 
Farmaii idso <li^soi-iatc(l Ininsch' iroui the Voisiii Brothers, and 
iM'tran c\pcriini'!itiri<; on his own ai roiint. 'I'he result i>f his 
i'\]>eriMii'ii;s was lirst sei'n at the (iifal Kiiins iiicrlinij in 
-Viil^'iisr, IfiOil. when his (.inome-eri>;iii*>il hiplaue appeared. 
Liki' ;lic Vi'isiii. it Imd a front elevator stuck out forward, but 
the vciiical partitions had disnppeatvd from the wings though 
n*taiued in tlii' tail The whole niai liific was built of WOOd^ 
SO that it WHS very nnn h lighter than the Voisin. 




Its inn^t reiiiar'salilr -tep lorward. houever, was the use of 
bal.mi H s; llap- u^uully called " aiieroits." or little wings — let 
into III' n;u i-<[\;r o: the end ol each wiiif;, Thrae ailerons 
were pulli'il (lowi. i<n oiu' siiic to ^ive that side ix^ra lilt when 
the machine tilted down on that siile. Thtis the ailerons had 
the same effect as warpai;; the wii|i;s, and, as it "hen Ureann' 
UUncccs.sjiry to twist 'he uiu^' itself, it iK-caiiic lios.slh|e to build 
the whole winjr slrii' luie as a ti.xed Imx-icinlcr structure of 
wood and wire, li;;hter aud sinmger than was sale with a 
warping' win;;. 

l*'or this reason aileron coiitiol is »ised on all modern air - 
planes on aetise scrvn e. 

The Karman biplane was lltted with the stick eimtrol used 
by M. Itleriol, the stiek workinir wires fore an<l att lor the 
elevator and laterally f<ir the ailemns. .\ rudder-bur lor the 
feet operoteil the ruddiT wiri>s. So here we had the begiDViOg 
of the modern idea of a " pusher " biplane. 

The AtaolMHt* Mimoplane. 1909 

Another jrn-at machine ot IIXIM was the .\iitoiiietIe mono- 
plane, evolved from the early experiincnis id MM. (iastanibide 
and Man^in, and designed thnnighout by the famous envrineer, 
M. Le\ avHS-seur, l)i4h nirphine and en-rine. (In one ot these 
machines the lat-- .M lluliert I^tthaiii only just faileil to lly 
the Channel before .M. HIcriot. However, by the time of the 
Reims mectiii^; in .\iii.'iist it was in full working order, and 
during' the liust few days of the month there wa.>s n continual 
fipht for the distance and durations records hetwe»'ii I.,Htiiam 
on the Antoinette, Paulhnii on the Voisin, and IIenr>- Farman 
, on the Farman. The Antoinette was much the faster, but its 
entriiic always failed to bold out long enough to beat the 
others. However, the Antoinette tihowed itself iu other ways 
to be the llnest flyinjr machine th- ^u riod, and it has never 
been surpnsed for beauty. 

It was the flrat nuurhine in uhieli real care was taken to 
attain a pro[>er sttcam-liiic form in tlie body, and at the sane 
lime to make a proper Pii^rincci ini: st met arc. The wiiipr^ were 
orthodox king-post girders. Tlu' body was lar^'elv a bo.\- 
^iider eompoa c d of three-ply wwoil. Tlie tail was designed like 
the feathering of an arrow. 




l iilnrtiniat' ly. the internal structure of later inaeliines was 
bad, aiol many broke in the air. with fatal results. .\lso the 
eoiilnd was niiHt ditlieiilt to learn, due wheel worked the 
warpinf; ot tin- uiiij^s, another workeil the eli vatot, ami there 
was a rudder-bar for the feet. Coiisetjuentiy, the machines 
iii'ver became popular, and the hist of them \anished in lyi'J. 
Nevertheless, the machine marked an eiioeh in 'hat it was the 
lirst " eyeable " airplane, and it is a cut ii'Uv im i lianii al tact 
that a meohaoiam or an enffinceriug strueture which in fully 
developed and cofreet aa a miole b also good to loolc at 
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Th* BNgnct 19n 

The year 1910 was sonx wliat bart- as n'p!ir<ls dcvt li'imn ut, 
but it produced one distinct step £orw«r<l — namely, the arrival 
of the tractor bqiluie, vlueli is now the pnpcndentins tjrpt 

in all countries. 

The first maihiiu' ot this type «us <li(.it:ii(ii l>y M. Brtiruet, 
a rirh French enit^uiet-r. wlm Iniii iM triui i x[i( niiiciiliijfr in 1908 
or rnrlii r. Tils firsl rciilly su((^■^^llll niai-liinc iippfured late 
in 1910. Early in \he yiur he prt*<luced a primitive version 




tiM "CqBm Pot," M it 
i m&i^ itt duBimuB, and kNdud like a tin {Mt TUa 
dffvdopcd htar iBt* the ^rpe iQwtmted, which nurived irith 
nuaor aJlcntkas until the outbreak «f var. Daring the war 
variooa Br%aflto lum appeared, both "trMton" and " push- 
flHb" end to«qr tibe laoden BrCgiiet ta CM of the iieat i 
in tin haMh acniee. 

The aiaohine shown had many inteieeting featoiea. It 
almost entiidy eompoaed of ated tnbea, eoverad with alnminnm 
plates— wMdi led tba nainitiitfifid to eall it an " nrmorcd war- 
plane," whieh It was not. The tail, which waa one piece with 
(he rodder, was carried on a huge steel universal joint at 
the tip of the body, so that it awhreled up or down or eide- 
wB>-8 in answer to the controls. The wings liad one enomKMia 
steel tubular snur, and consequently only one row of intefw 
plane itmla. The controls were interesting. There waa one 
wheel on the top of a pillar. Fore and aft rocking of the piOar 
controlled tbc elevator, roeking it udeways warped the wings, 
rotating the wheel operated the rudder. The arrangement was 
quitir natiinil. am! might have bo*-ome universal practice but 
tha" by this date so many people coulil lly und all were used 
to ".lifi ruiMt r-l)ar system, 

The uiidi'i'-carringi' !i;nl a w omicrl al oli u-iini'uma'.ic .s;triuf,' 
arrangement, wbich hiphly sal isl ju hii y, and was iht" lorc- 
runner of nmny siiniilur elTorts, mu yet pi ii'erted, which will 
ciiino into rlx ir own in peace time when we can aSoid (0 tany 
a liiUe extra v»ei*:ht ou our prent aerial liners. 

The whole maihinc wn* ciiciiniHisly heavy, but it and its 
successors were last nn4l u-nai wciftht-lifters. In fact, a 
Breguet of later date lillni in (sclcctedi |ia.sscnrriTs at once 
Hecnnse of sundry mini'i' li-tiil- ui detail llic m.-ii'huie inxcr 
beeume poliiilar, liut it wa-- i iTla:ill\ ll:e t^l>t ^t< |« t>iWiird the 
bis (raetor biplane ol K.day. It is al-o i.| interest befiiuse a 
Hivfjuet seapbine was binl; very early in with a 200-hp. 

ijalxusou engine, and thus ua^ luai tn ally three years ahead of 
its tinM iO Meaa of onKine-i^owcr. 

The Airo liiptanr of J9/0 

Reference has .ilrcady been made lo the A\ro Biplane. The 
flr>it of these appear* d bite m l?'l(i wilb a little .'ifidip. Orwn 
water-cooled eu^rine. It was « small niavhiue, a.ston)»bingly 




first waa the abandonment by Henr>- Farman of the front 
elevator, and his adoption of elevator contml o?» the tail alone, 
as was already the custom in monoplanes. The nsult was a 
ouiioua4ookli ' iei>i tp retaining general Farman eiianeter- 




igtics, but with the pilot and jtasseuper sitting out in iroi;t 
of the machine on a "bine- Minn thinj; like a ladder, and npjiar- 
ently, like paupers, witliout any vKsibbi mean.s of .';upporf- 

Theae machines showeii remarkable increa.^ip of speed over 
the older typfs, owin;; to tlie reduetion of head resistance 
thnni^h the absence of the big front elevator, with all ita 
boom.s and struta Sad wiiCB, wfaicli aotadly did no maDuar 
of useful work. 

Later on this ladder w;-.- I mmi'; m with a light framework, 
covered with fabric, somewhat n- m the first Voisin, but with- 
out the elevator, and »o became what is called a " nacelle," 
which is French for cradle. Thu.s the 1911 Famam became the 
forerunner of the " pusher " li>ditiQg madnMB, with a gUD in 
front, eonunonly called "gun 'buses." 

The Ntmipart of 1911 

The other remarkable step in 1011 was the monoplane pro- 
duced by the brothers Kdouard and fharles de Nieporl, more 
commonly known a,-; Nicuport, This machine had a very fat 
body, bluff in front and tapering well aft The pilot and 



lightly coiis(niete(i, liut it proveil ro be cxeeeiinitrly struiiir. 
Some of llie leadiiij: peuiiie ni the Flying SerMe.s today 
learned lo fly on it. and r n.aili- numerous i-n-~- eoiuitrj' 
fiiphts. one to Hri^htou a:id b.n k. In its essential prinei[des 
it was identical with the m«Mleni tractor bijdanes. It marked 
a distinel >tep forward in that it .showed the way toward the 
small, last fighting biplanes of today, and also toward tlie 
Uggar biplanw with Ined-ejlinden, water^ooled engines, 

The Hrnrv Farman ttf 101! 

The year 1011 prwluced two remarkable developments. The 




pit-ssenper sjit close logefber right iiisi<lr, with <mly tbe;.'' heads 
and shoulder-;, '.i iliie, 

Everything outride the machine was faireii off to the almost 
dcjirrw, so as to reduce head iTsistanec. The under-carriage 
wati reduced lu ii remarkable extent, consisting only of three 
V's of steel tube, of strtsm-lias aoetioa, oonnaetad to a i ' 
longitudinal skid. 

The result was a very last inaeliine, which, with only • 
seven cylinder. 50-hp. Gnome engine, atlaineil a spewl of about 
70 miles an hour, ami with the double-row (inonie (14 cylin- 
ders ol the .")tJ hv» ivMc, alleged to give 1(K) hp., but really 
giving about 7i) h| i A leached between 80 and 90 miles an 
hour. In the (ior iiiii iiennett race iu the Isle of Shepi>ey, the 
winner. Jf. \V. i: imuii, made an average speed of 7!<..") miles au 
hour, so that, aliowiiij; for the corners, be must have Hecn 
doing round about [>(> miles an hour on the straights. 

The fat stream-liued, all-inclusive body of the Nieupon was 
distinctly the onginalor 4^ the body dengn of the that traetor 
biplanes of today. 

The JWaurke Farman ef iftt 

A remarkable mai'hine of I'JY^, itself a very busy year, 
waa the biplane evolved by Maurieo Farman, brother of 
Honiy Fannan. He had kog been czpsrimenting indapcod* 




ently on lines halfway beiwuu the Voisins" und hi.s brother's. 
The result was the machine iHiisI rat<Ml. It represents the ulti- 
mate develoi)ment ot t!ie niiU'hine with the front elevator. In 
the British military trials ot ltM2, with a 70-hp., air-<-uoled 
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Koiiutilt »"iigine, it |ifrtormo<l fxi-i-llt'iitly, luui it siirvivpfl ius 
a training inaehiue till well on in 1916. 

It WBS probably the imwi i-i*m<'ortahlc luocbinc to (ly which 
has ever been evolved, ami it was remarkably easy to tly, an- 

i i iiit: 111! its eontrols aiiuiirabh. Tlie ilecp nacelle iruN'e the 
I>ilot extiUenl proltvtion, antl set a new fashion in naeelle 
•ieaigu, which was developed ill the ■' gun 'buses " of later date. 
On aceount of the loiiff projecting horns which carried the 
front elevator, it was nicknamed " the Mechanical Cow," and 
when Maurie* Farmun j)ro(ince<l a later type without the 
front elevator and the boriu, the new tvM WM eilled " the 
SfaorttwfB,'' while the 1912 type beewne " the Loqffhom." 

The Firu B£. of 1912 

Durinp l!H-2 the Royal Aircraft Factorj- at Faruborough 
produced a notable tractor biplane, designed by Geoflfrey 
de Ua\illand, one > . ;ii|iest experimenten in EngiaodL 




This machine combiueil .something of the arrangement of the 
1010 Avro, someihiug of the fuselage lines of the 1910 
Rn'-guet, and a little of the Ntcuport tail design, but the detail 
design was enlin-ly Mr. d»» Havilland'a own. It wan very light 
tor its size and capacity, and with a 70-hp. Renault engine its 
[H Tionuance wa« reiunrkuble. Its 8j)e<'il wa.s about 70 miles 
an liour. and it handled ui ih'- air ami on Ihc ground in a man- 
ner tifvir bi'forv .seen, li was the forerunner of a long line 
of H. A. F. d«-signK, through nil the nofe oC B. on to the 
II. K. series and the S. K. series. 

It may be well to explain here that tlic itiilials B. K. orig- 
inally stood for " HIcriot Fviierinicntal." jw M. Bleriot was 
otlk'ially ercdit<-ii »ith liiuin;,' oriLU Un, the tractor type air- 
plane. Later li. K. was lakcn to iiuin atc " British Experi- 
inental." The subMijiicn; ili vclMpniciit into li. K. imlicatcd 

Hcconnai.s.sance Kxpi nniciital. " tiiest! iM-ing big biplaiies, with 
waii r-eooled engine^ and l)igger tank capacity, intended for 
li'iiL' distance tiiphts. s. K ii(<!ir'afps "Scouting Experimen- 
;,i . " tlif iiien bciiii.- llial la^r ^iiitjli'- M'atcrs would be mad fOT 
wtnitiiig. Thc\ arc, Iiowi-mt. uii1\ u-^ciI lor tlf,'htiug. 

Another K. A. V. .series ih '.he V. K., all large "pusher" 
bifdant's, dcsi-cnded fnjm the Henry Kaniian. The initials 
stoiid originally tor '" Fannan Exiicriinpiital," but now stand 
for " Fighting Experimental," the type being variants of the 
Tiektii " gun 'bos?' 

The Deprrriiifsin of I9I2 

I'lissihlx liie u'i"ea[ehl a^ liiev .■meni ot 1912 was the litlle 
monoplane d(»iif:i;cd lor ilie I 'eiierdus-sin (inn by M. Beidiereaii 
and M. Kooihoveu, to compete in the (iordon-Uennett race at 
JteuBfl. This was a tiny mae hine with a UnfOa/itr, lOIHip. 




Gnome engine. It won the race, covering I26V2 miles in the 
faooT — tiw lint lime a man had beaten two miles a minute for 
an boor on end. Allowing for coniciE% ita apeed awat liavt 
been well over 130 miles an honr on the straigfat, a 



I em todnr. 

Evcrytfaiag abont the uaehiiM wm atraam4ined to the ot- 
wuntf even to the extent of putkiag • ■tteen-fiaed aappoit 
bduDd the pHot's head. The under-ouriage was rednnra to 
two wheel^ an axle, and four eaxeftdb atnani-liued struts. 
This maiidiine was the foreiiimMr of all the very high speed 
airpfamea of today. It was also remarkable for having its 
ftamafe bnilt enttnly of Ihwe-ply wood, hdtt on a mold with- 
out any internal bracing. The three-ply fnadage was adopted 
in all German lighting maebines in 191i6>17, and il 
dowljr being reoognuwd in this country. 



The Curlita Flying-Hoal of 1912 

Another remarkable ileveloptncat of 1912 was the iJurtiss 
flying-boat, the first American contribution to development 
since the Wrights first tiew. Glenn Curtias, who won the 
Gordon-Bennett race at Reims in 1900 on • vaiy pnmitin 




bij'lane. largely l>y |iersoiial ski!!, had succeeded in getting off 
the water in 1911 with a similar biplane lilted with a central 
pontoon -lloat instead of a wheeled under-cairiage. 

This be developed int<i a genuine lljing-bont, consisting of 
a prvjp. !■ hydro-plane boat, with wings and engine superim- 
fiosed. Erom this have evolved all the great flying-bostS of 
today, and it is the ancestor of the gtSSt |HIIMIIHa|i <HI I jilH. 
ocean-going boats of the future. 

7A« Short Seaplane of t91S 

The other type of sea-tlying machine also came to maturity 
in 1912, when, after much iirelimiuary experimenting, the 
Short Brothers, of Easlchurch, develope<l a proper sea-going 
hipl.nne, fitted with twin floats instead of the ordinary under- 
( uniiiiic. This, with only on 80-hp. Gnome engine, was the 
tirst I ying machine to prove its ability to get Off or ahgfat in 




fiiiylhing of a sea, and today, with 300 hp. Or mOf, it ia able 
to face almost anything ia wliidi a veaad np to tfie of a 

ilestroyer can traveL 

Successors ot this type have earrie<l torpedoes and l^m ifl l lri 
them successfully against enem> shi|>s. They have patrollad 
steamer linen, and have CKcoricd tood convoys. Th^ hnve 
sunk KubmarinPH. and they have bombed hostile positians orcr 
100 miles fnnu (be sea. These Shorts were the aneMtOd «f 



the anmll, fast-Qghliug seaplanes of today, iMTing devdoped 
both upwards and downwards in the matter of fi«^ , 

Tht TatAt 4/ i9t2 

Yet another 1912 development was the Gennan Tsnbe-l9pe 
monoplane. " Tatibc " means Dove — not neeMauily of Ftaee 
—and the type is so called bceanse the wtngn an swept bark 
and turned np at the tips like those of a pjgeon, The origina- 
ton of the type were Herren W«ls and Etridi, in Aastria. in 




: ita msrits ant 



1008. Ilerr Etrich went to German}- and his dsngn was ■ 
np by Heir Bumpier. 

TOs naduDe was designed to be iidieraotly stable; that is 
ta sayj ttMeapmable. In thi^ t« a great extent, lha tgrpa waa 
aaflSMBbil. If k bad roooi ta recover its proper attltiide ba- 
foce Idttiiv the groand, it geneially did ao. Other ^tpgy^ 
sndi aa itx. Dunne and Mr. Weias in England, had atrivm 
likewise for inherent stability, but had faSed to g«t paat a 
eeitain pobt in develuptueut. Hie Tanba want somewliat 
fmtber, owing to greater llnaneial support being obtainable 
in Gennany, and the 1912 ^rpa anrvived with modifloationa 
far into 1915, when it was aueeeedcd by the big Gennan bi- 
planes, possessing more speed and carrying power. Also, 
inhcn>tit stability was ullimatdy attained, wHh leas waste of 
power, by British designen. 



uicjiii.il ed by 



The Gallaudet Aincre* 

The svsti'm of airii»'rcw p^l^[>ul^illn luKwirh lU'si iibeil is the 
invention of Edson F. (lalliiniit-t <pi Nnrwii h, I'oiin., who is 
kuoufi :is a piontHT a\ iati<r ami airjilaiit' oonstnictor. It pur- 
posiH lo uiiikf possitiU' tli»' < oustrucliiiii .4 air|ila)ii's tidi i! wiih 
a pusher «irsr-rew uitlmut linvin^,' ivcoiir^r id tin- ai:ai lir:> i; : 
•r the tail planes by lueuUH of out llggfi'!>, ur tail lMx>ms, the 
presence of which {^encntes a not iaromrideraUe amoaiit of 
parasite reustanee. 




F;... 1 

H.'^iiic iliis. imi' ls ai'ii"l> iiarui • "■■a -i'li ralmii whu-li iiim-tl\ 
jillf< t~ ilii 1 It.. !■ m y lit ihi' aii|ilMnr. iiiililarv ri'()ilirctnent-i alsi> 
l'a\iif till' lii \ ell i[.ini'ii( i>t a inarliinr j!i>»~<-->i!!;; an iinrfst ricteil 
ari- 'it fiir turwai'il. 'li- !ir)jiMin/i''l sy>>aM nl lintji,' 

ttt|iMit:li llir liladi'^ nt a "ra.inv aii-iH-w imr -^alKl v bi-votnl 

11 |.riM. |i, iiiili'i'.l. :1a' iii liniiu/atiixi <i) it;a< li!n(' fjiins 
sult'laij/i> tla' ill I ;<iii iii" ih»' llii' v»ith the axis (it tin- airplane, 
«o liial. Ill unlcr i<> nini hi^ ^'ini, the jnlnt nm^'l luail Ilia nu- 
ohiiic -Irai^-lil a^-ainsl tlie tar-rei and no ilevnUi'Mi ut rire is thus 
|i<>>wil))i . 

Willi lln *iallaaii>l airvi-rcH |>n)pill^l<«ii llu- Iniiilal ■.■mi kI 
tlii' [iii~r:j| iv^'liliiiL' I'liHif t> niui-b iivcrciinic ibiit ai; arc 
iir<- I'l (ncr isii ilij,'. Iwi-iiiiu'.i availublt! to a muchiuc gun 
iiiioit:i<'i^ t.ir.^ai'l on the bixly, M iDBy be guthered bom the 

n' i iiin|iaiiy iii:: ill j>lratiiiii». 

Ill III - < la la'il I' ■!! it I* intfri>tiiii; to >iiiii' lli.it liiL'li [.muiti'"! 
Ilia. Ii:ih > lii'i l uiili ilus My&teui of prupukiuii have tlowu 
n;uu- -II < -till! . , M> tiie iavMtion luay be aoid to ham paaacd 

llii' r\|ii'riiiii'ii'.al ^:ti<;f. 

i'lir 11 ai-l ral iiMial ifalurc^ ot ibi' (lalhuKli'l jiirHTi'W 
jiropnl.-.iuii are s<'t lorib in tiu' I niliil Slates I'alcnt No. 
l,:i(l-',«itH» a^ toll<i«>: 

"My pifx'nt invention relatr- to llyini; inaiOiines of the air- 
plane I \ pe. and more pai1i< nlarl\ to tin' eoni-trin'tion of the 
bo<ly portion of sinh nun biia-^ ami to the mountinf; of the 
propeller ibrreon. 

"Tilt' main obje<'[ ol llii' iiucniion is to provide a body tor 
a llyim; nni<-bine. ol stream line torm ada]>teil to hou.se and 
protec t lilt- Miolor or motors and a-^oi ialcd power nie<'hanism, 
wliirli -hall be Imib slioni; ami li^'lil in eoiistnietion and upon 
vvliii'h the propeller is -io mountt'-l that it will be held ripidly in 
almemi'iil with the power-shaft or slialts. that it will be |)ro- 
leeteJ largely from injury, and that it will assist iu the ooolinu' 
of the one or mar* moton employed. 



' Propukioii Descnbed 

" Willi thi.s end in vi.'w tin .n iniou mmprises certain iiovi'l 
features of eonittruetiou, arraugeuieiit, aud eombinsiion of 
|)nii.s hereinafter tsUy deacribed and dutinetiy tet fteth in the 

appt'inlcd claims. 

'■ In Ilie ai roin[ian yitij; dniwinpi, whieli form a part of thi* 
spei iitcalion uiui wherein iny iniprovi'inents are shown, by way 
of illustration merely, a.'=i enilKKlied in a bijdane maehine, — 

" Ficure 1 is » plan view, more or le&» diafframnintie. ..f the 
romplete maehine; Yig. 2, a <t-riirnj on the line J 2 ol P'j<r. 1, 
showinc the IxHly of the marhine m <ide elevation; Fiu'. a 
di'tail, in lou^'itudinal seetioii on tlic Inic 3 3 of Fijr. 4, -lni»iDn 
the inountiiisj of the propeller; and Fij;. 4, a transver>i' ,i i tion 
on the line 4 4 of Fip. 3. 

" Keferrinic lo the drawings, the marliine illustrated eoin- 
pri.ses, as its pnnei|ial i)arls, the ni>per and lower supporting 
planes \V W, the body B, mounted between the sui>porting 
planes and jirovided with suitable ruiiuinfir (ifear. the propeller 
P, and the usual rear elevating plaura E E' and vertieal steer- 
iag rudder S. 

"The hollow body of tin' ni iiliine, preferably pi.seiform or 
torpedo-shai)e<l as shown, i- :i r: • I by a thin shell of suitable 
material, ste<'l for ••vamidi', wliu li is in.nde in or divided trans- 
versely into two s>'il ii ui-v. a fonvard or main IkhU' seetion 1 
and rear tail seetion 2, between which the propdler is mounted. 
I'be t'orw ard or Dudn aeetioB of the body is provided with a 
suitable cockpit opening or opeuin^rs 3 in its nj^per side for- 
ward, for the operator and his aiwistant, and witltin this seetion 
ifs monntist the power meehauiiun whieh comprises (as aliown in 
dotted Iiii' s >ni\\) two gas engines M M' and raiUator R and 
fuel sup;>]\ lank T, the radiator being sot arrosR the interior 
of the IuhIv in front of the engines. The sides of the tail 
Sertinn, which carries the steering rudder niid elevating planes, 
are pierced and upset to provide loiivcr like o()ening8 4 therein, 
or, in place of these opening, the bottom of this section of the 
bod\' niny be left more or less open. 

" Within the rear end of the main IkmIv section, which is 
reinforced and stiffened internally by three tlan^re^l rings 
6, and 7, is mounted a dnun 8. This dmtii, provided with o«t^ 
wardly projecting flange 0 at its forward and inward^ ptO- 
jecling llanpe 10 at il.i? rear ends and an intermediate Oat- 
wardly pnijecting flange 11, is held rigidly in place 004Oat 
with the longitudinal axis of the body and extending some' 
what beyond the cud of the main body aeetioD by mentM of two 
8<*ts of radial arms 12 and 13 which We nspeetively bolted or 
otherwise seen red at their enter ends to tae flanged rings 5 
and 6 and at their inner ends to the Haegea 9 and 11 on tlie 
dnim. A second dram 14» of the same diameter as the Ihnt 
and provided with outwardly and inwardly projecting flanges 
16 and 10 at its forward end and with oatwaidly projecting 
flange 17 at its rear end, is airailarly mounted viuiin and eub- 




1m.;. ■_• 



slantinlly tlush with the loiuard r:nl ol the tall scrlioii ut the 
body by means of two .sets <il nnhal arms IH and 1!> wba h are 
ies|as tively .secured nt ihcir outi r einls to two (hinged nw^ 
and 21 attaclie<l to the walls of the body section aiid nt their 
inin r ends to the tlanpes 15 and I" on the drum. This <e<-ond 
drum is pret> iali'y closetl at it« ri-ar end. lo pr.'M t i the pas- 
<:if;c of nir, by a plate L'2 whii'h may \w piovidcd \uth suitable 
small opeiiiii};s (not shosMi I throu^jl'. wliii li lo jiiiss the wii-es 
iisid tin* the control of the slecrinir rudder and i-lcvating 
pl»lir>. 

■• The two .sections of the brtdy latter the ])ro|M>lh'r and its 
ball bearinits, presently to t>e described, have been ass«'mbled 
and placed iu position) are secured twether by bolting the 
Hanged f^t end of the dnun 14 to the flanged rear end of tk* 
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drum 8, leaving a narrow annular opening in the walls of the 
body between the adjacent ends uf itn main and tail sectious 
witoin which the blades of the propeller n>volve. 

*The prop€ller (still n'ferring to Figs. 3 ami 4 1 consists 
of a spool Of hub 23, proviiled with gear twth 24 cut around 
its forward end and two outwardly projci tiiig lUng^i-n or an- 
nular platfs 25, wliich is mountol with Huitiible l)Hll-beHrinfn 
26 to rotate U])0n Ihe i-ear end of the druin 8, an<l hiadcs 27 
(shown lis t'oiiv in niiniber, although the iniiiiUer is not ma- 
terial) which at their inner ends urc bolted to the spool be- 
tween the annular |1late^ 25 and projwt outwardly thn>u};h 
the openiiifT left in the walls of the body. Hetween or aller- 
liutin)^' Willi ihe jmijirlltr blades, and sitnilarly sciured to the 
spool, are iitie i ;is lu ll' «liown I or more slmrf tun blades '_'S, 
and bndf;i'-|iit'ci-s 21* iii tin' tmin nt' ~et,'iiii'ii'> ot iiii uiinular 
plate. l>euriiifr itj.'ai!i<t lln- ■niter eiiils ul thr ;iit<Tnieiiiiiii- fan- 
blade or blndes, nnd seean-<l b\ their tku.f;id ends '.u llie 
propeller blades to bridge ibe <i|"-!iitiir lell iii ihe w^ills :nii! so 
maintain thi! contour of ilir Ii'mI\ 

" Meshinir with the ledii itii llie tur^.iid >-iid ot tin- |iii'iii-ller 
sj I I I-. ;i jiitiinn :lu h\ed to the rear et.d i>t a |Hi»rr shaft 31 
«liii |i i> ,|ii\u'nuled :ii linll-bpariiips 32 rih l 3.! siihabl\ nnmnliNl, 
the fonn<-r m oin' n| ihc lnurr r.ehnl iirrii- IL' and Ihr lattii- 
in a I iirres|H)iiili[i;r an:i 13 wlin h support tlii' torward drum. 
Tile ll:iiik'<'<i liiirit en. I of this sbat t i:> opi'rativi'l\- i-nnneeted 
in ativ suitable niaiiner. jirefiiraldy by a i;i\\f .-luti'li or other 

slii,'liil\ tlexible i''iiii»liufr. to the >liMt: i.| tli ijj-ine M. A 

sccoikI ].i[ii.iii 'M\'. also lueshinf; with the li-fth ol ihr |iro]«'|ler 
spiml, Is li\cd iijHiu the end ol' a | xivst r shall . i i irre>|M,iiilni'; 
to the sluitl 31, whirl; is similarly jouriiiilnl in balt-be.-iriiitrs 
mounted in <iiie ot' ilie inwer radial anus 12 tif.d lit on the op- 
posite side of the bodv and eou|ded to the shaft ol the engine 
M'. ■ 

"The various jiarts descrilH-d may be made of any suitable 
nniterial, but, for the two drums, the ]iropeller spool, and the 
driving )iinions. I i)reler to use the best chrome nii'kel steel, 
heat treated. In prnetic e. also, I prefer to stiffen the eonsli-ue 
tion by lungitudiually cioss-braeing each of the two Hets of 
radial arms which sup{>ort ihc druuia. although I have deemed 
it unneci-ssjiry to show such eross-brncinp. 

*It will be seen that by the i-onstruclion above des<Tibi'd T 
aeenn what ia in dfert a light armored body, substanlially in- 
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doMd on all ddcs and of stream line form, vfaidi booses and 
at the sanifl time proteets the en>;ities and prsctieaily all of 
ibe power mechanism. The propeller, with only its Uades 
piojeeting tHtside the body, is not only protected ffwn serions 
mjni^ but tim serves as an exhaust fan to eool the engines, 
dnnring air in at the cock-pit o|teninga and back throng the 
xadiator past the engines and through the annual channel be- 
tween the drums and the walls of the body, and exhausting it 
through the louver openings in the siden or through the o|>en 
bottom of the tail se«-tion. • FurthermoK', a plurality of en- 
gines, one or all of which may l>e use<l as d<«ired, are directly 
connected by spur gears to the single progieller, thus securing 
a maximum or eflleiency and elasticity ot power, while the 
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power shafts an<l driving jdnioii* are rigidly held in lixed nline- 
ment with the propeller spool no nuilter wlwit (be stresses to 
which the botly of the machine may be subKcted. Still other 
advaulagcN will Im> aiijmreiit to a maiiufactun'r or practiced 
operator." 

The CImmi 

" 1. In a Hying mnchine, an elongated body whidi is sub- 
stantially inrloiiod on all sides, a gas engine moonted within 
the body, a radiator for the engine set entir^y mmms the in- 
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Irrior ol the lfi:"i\ lurward ol the •'ii^^iiie. jfiul a propeller sslili.dl 
Is iii.iiiiili'd willniL llu- bi.iiy to the rear ol and iti operative i-on- 
iirs ii.iii x^irli tlif cii^'iiie an<l with bheii's iirM|ii.tiii^; outwanlly 
llirou^li a transverse opening in ihc- walls of the liody and is 

adapted to draw air through the ndiator and assist in the 

cooling of the entrine. 

■■2. In a llyiiiL' Jninhine, an elongaletl rearwardly ta|iering 
body Ihe walls of whieli are formed i»y a stetd shell substantial- 
ly inclosing It on all sides and po»er mechanism including u 
pnipeller and a (fas enjjine and a radiator therefor niounteil 
wilhin the boily, the radiator beinj; .set entirely acro.ss the body 
in Ifoiit ot the engine nnd the pro[M'ller Iteing luouiitcil to the 
rear of the eii^'iiic eu-axial with the longitudinal axis of the 
ImhIv sviili lilad<-s proj<-ctin>.' outwardly through a transvetss 
o|i< -niii!,' proMclnl therefor tu the walls aud sidapted tO Sewe 
us u fan to H88isl in the cinding of ibe engine. 

" 3. In a flying nuu'hine, a hollow pi.scitortn iKwIy, a plurality 
of gas engines mountcl side by side within the body, a radiator 
tor the engines set across the interior of the body torwanl of 
the engines, a pr<<|'< Ih r nu-iinled within the body to the rear of 
the Clones with m i jiroiivling outwardly through a trans- 
verse opening in the walla of the iMnly ai:<i adapted to draw 
air through the radiator and past the engines, and means for 
operaiively conncrting one or all of the engines with the 
propeller. 

"4. Ill a Hying iiiarhine, an elongated and sultstanlially in- 
closed hollow body, a propeller mounle<l within the ImmIv 
eo'axial with its longitudinal axis and with blades projecting 
outwanlly through a transverse opening provided therefor in 
its walls, a plttralit;^ of engines mounted within the body, and 
means locatMl within the body for operativdy eonaeoHng each 
or all of Ihe engines with the propeller. 

"5. In a flying machine, an armored body substantially of 
stream line form, a propdler mountod within the body co-axial 
with its hmgitndiual axis and with blades projecting outward- 
ly tbrougfa a tnunveeae openiaif in Ua walkk » plnrality of 
driving shafts geareil to Ihe hub of the propeller nid uoantcd 
to rotate in bearings rigiilly weuii-d in position relative to the 
bearings of the pru|H-ller, u plurality of engines monntcd 
within the body, and means for coupling each engine with one 
of the driving shafts. 

" a. In a flying macJiine, an elongated hollow body of sub- 
slantially stream line form divided transversely into front and 
rear se<>tions. n hollow eylindrieal drnm rigidly mounted within 
the a«IJacent ends of the two body sections cnnxial therewith 
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anid aaniag to naite Ihem together, aud a (tropelUr awaiitod to 
rataite npon the dram with bladeii prujwtiug ontwndly b«- 
twaen the ndjaMot ends of the body stM^tiona. 

"7. In a liying macliine, an elongated hollow body of rab- 
stantially stream line form divided traosveisely into DMt maA 
rear sections, a hollow cylindrical drum rigidly motinted within 
thp rear end of the front bod^ section, a propeller moutit«d to 
rotate upon the drum iiuuinliately behind the rear etid of the 
front body section, a drixin^ sliat't jreared to tbe hub of the 
profjellcr and niouiitt><l \i> rotate in iH-arings rigidly secured 
bciwwn the dniiii and the walls of the bo<iy seftion, ami nieanH 
for struring the r^ir IkmIv sei'tioii to the drum iiiiiiieiliately 
beliiiid the propelh'r. 

"6. In a flying luaehiiu-. uu uloii»(aiLMl ri-iut\ iiill;, uifipriuj: 
body with walls formcil by a shell which i- liniu./ I tr;i:.H,( isi ly 
to I'onii a forwunl ttuiin body se<-tifn> siili-l uulially s_% [iiiiiL'l tical 
in traiisx I I ■^n limi .unl a rear t.ni !-i riiini. a dnnn wliich is 
rigidly iiioiinlid ii>-a\ially within aiju ixt.iid> slitrlitly beyonii 
the rear end of the in.nn body siTtinn aud Im the rear cud of 
which the tail seiliou of the l)i>d_\ is M-c\ircd sd as tu leave a 
nnrrt;i\v trnusvcoc oticmnfr l>ct«ccii Ihc forward cdjjc of its 
Willis aud the nar cdirc ol' llic walls ol the iiiaiu h<i<!y seolion, 
a [iropelier whi<-h is iiioiii>t< i! to rolatc u].(iii Ih^. n :ir i'\U'iidcii 
end of the dniiu with blaiit-.* [iro.jtiiiiiLr outwardly ;lii'i>U2h the 
0]ietiing between the iidjaeent edges of the walls of the waui 
and tail body sections, aud means for operatively coaueeting 
tlic propeller to a aoouM of power located wiHiia tbo fonmrd 

mnili liody xeetion. 

"{I. Ill a II\Hij; machine, an elongalwl rearwardly tai'MiiL' 
bo<ly HUli walls tortiied by a shell which is divided transversely 
to (iro\iiie a forward main body si'i-iioii and a n'ar tail so<-'tiou, 
a dniiii which is riiridly niotnitcd liy means of radud anus co- 
avially ivitliiu and extends sli^'htly beyond the rear cud of the 
nioiu Lxxly section and to the rear end of whieli the lad ?c<-tioii 
of the boily i^ ae< ureil. a jirojH lh r whieli is mounted to rotate 
upon the rear extended cud ot the drum with blades projecting 
outwardly tliroujrh an opei.iuj: left between the adjacent edges 
of the walls ot' the mait; anri tail body sections, au^l a [lower- 
ahatt fjcared to the propeller which is jouruak-d in beuriugjs 
mounted in the radial aruiii which secure the dnitu and is 
adapted to be oueratively connected to the shaft of an engine 
located within the forward nuiin section of the body. 

■• Iti. In a Itying uiaehine. a hollow piseifonn body which is 
divi<led into front and rear sections, a dnini which unites the 
two iMuly sections and provides a bearing for a propeller 
co-axial with the longitudinal axis of the body, and a propeller 
mounted to rotate u|H>n the drum which has propeller blades 
extending outwardix iM-fween the two ImkIv sections beyond 
their walls and, intenne«liale said blades, bridging pieces 
adapted to maintain the contour of the IkmIv and fan blades 
extending outwardly to the bridging pieces. 

"11. In s flying machine, nu elongated rearwardly tnporing 
bo<l> \s hiefa oomprises nn inclosed forward main body seetion 
adapted to receive and house the power rasdmnimi and a rear 
tail section which i.s S4Tured to the forward M4tion amr the 
longitudinal axis of the body so as to leave a narrow trans- 
verse o|)«ning in the walls between the udjacenl emis of the 
two sections, a propeller which is mounted co-axially within 
the body opjiosite and with propeller blades projecting out- 
wanlly throU(;h the said opening; in its walls and is provided 
tnterme<liale the jiropeller blades with fan blades and with 
bridge-pieces adapter! to bridge the opening therein and main- 
tain the eontour of the body, and u power shaft geared to tbe 
propeller which is journaled in beanugs holding it rigidly in 
positioB parallel to the axis of the nropeller and ia adapted 
to be operaiivdv eonncctcd by * flexible coupling to the uaft 
of an engine loeatod io the forward mam section of tbe body. 

" 12. Id a fiyiog maefaiae, an dongated lyarwaidly taperiiig 
body which ia aabataiitiaDy ineleaed and aimored vy a itod 
ahall divided IransTeraely into a forward main body aeation 
adaptml to-reoeiTe and home the power meehanism and a jnar 
tail aeetioat « tted dnun tiiiMi fa iteidly mounted bv meana ot 
ladial am eOi«xiBl1y witbm lad extendint; slightly beyond the 
imr end 4rf the mabi body Methm and to t he rear end of wbich 
the tail iwction of the body ia aecnred, a propeller wliieb ia 
mounted to rotntr' upon the rear extended end of the dmm with 
its blades projei iiu;: outwardly through an opening left be- 
tween the adjacent etlges of tbe walls of the main and tail body 
sections and which inlennediate its blades is provided with fan 
blatlca and with bridge-pieces adapted to bridge the said open- 
ing left in the walls and maintain the contour of the body, and 
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a power-shaft which is geared to tlie pn){)pller ttA jwUBliW 
in bearings holding it rigidly in position paralld tO tito ula 
of the propdler and is adapted to be ommtifdy eMOMtod 
to the shaft of an engine located in the forward nuiB eeolaoB 
of die body. 

"13. In a flying machine, a hollow body of substantialfy 
stream line form divided transversely into two eeBtioiHt ft 
hollow <'ylindri<al drum of smaller diameter rigidly monatcd 
within the inner end of one body section co-axial therewith and 
projecting therefrom, means uniting Uie other body seetion to 
;lii |<roje< tincr end of the drum, a propeller mounted to rotate 
upon the drum between the two body sections, a driving shaft 
geared to the pn | el er aud lourualcd lu bearings located 
within the (irsl mculioued body sectioi; aud rigidly secured in 
position relative to tin? drum, an engine uiountcd within the 
lirst mentioned body section, and nicatis lor lle.xibK coupling 
the engine with the driving shaft. 

" 11. In a flying machine, a hollow body of sulwtantially 
slrcam line form diMii' d •. rai '^versi'ly into two so'tions, a hol- 
low eylindricid drum ol smaller diameter rijjidly mounted 
within "he inner end of luu" body sfctiou eo-ax :il Mii rewirli and 
projecting therefrom, mean.? for uniting the oilier body scctiou 
to tlie projecting- ■ ( I .f the dnim. two driving shafts geared 
to the propeller uiid jouninled in l)earings located within the 
(irsl meiiiioued body stsction aiul ripidly secured in position 
relative lo the <lr\uu, two eii;,'ines mounted within the tlrst men- 
tioned body section, and mean- lor flisbly COVpUllg each 
enciiie with oni' of the driving shatls. 

" 15. In a tlyiuR machine, an elonf,'aled holhiw body divi<led 
trauHvem*ly into two seetiouij, a hollow eylmdrical drum of 
smaller diameter rigidly mounted lUtrjiii the adjacent inner 
ends of the two body sedions co-axiai tiierew ith and serving to 
Ui.ite them toge )iei, a radiator set across llie interior of the 
body and an engine mounted within one of iH" bf.dy sections, 
and a jiropeller mounted to rotate upon the iImi'm l etween the 
two Iwdy sections and operatively connected vitli the engine." 



Book Review 

Military AeK0Pi.A»R8. 1918 Edition. By Orover C. Loening, 
B.Sc., A.M., C.E. (.$4.75. 202 pp., fully illustrated.) 

"Military Acropliuies," by the author of " Mouoplaues aud 
Biplanes," is known to every serious student of aviation as 
one of the classics that grace the aircraft literature, and with- 
out which no aeronautical library may be said to be complete. 

The 1918 edition of this book, which has just come off the 
preaa, marks a considerable czpaugion on earlier issues, while 
retaining all of the dLstinguishug features which have caused 
" Ifilitary Aeroplanca " to be recognized at laige one of tbe 
moat valuable taidkoefaa for atadent aviaton, aa wdl aa an 
important n^ennee work on airplane design. 

Althongb tbe original text has uot been altered to any ex- 
tent, some very valuable chapters have been added tbereto, 
and numerous illustrations of modem airplenei have also boea 
incorporated. Among the latter one may mention the Porta 
llyiug boat, de^'eloped by the British Admiralty; the Britlril 
S.ES,5 pursuit biplane, the Handley-Page machine, ete. 

A cha|>ier, nnuanallf well illustrated by dcsi^riptiva dia<- 
grams, has been att aaide fior • diaeuaMOn of the maneuvers 
involved in flying and " atnuting.'' TUa ^apter should prove 
of partienlar intereat to atadent aviators, who will find therein 
a aatiafaetory axpbmatbm, well supported by diagrams, of 
andi maneavers aa etdiiof , climbing, diving, skidding and 
ttdKalippiag, tbe invereioB «f sadder and elevator, the nel of 
a proper tun, c li m biBg on titnu, tbe Tmmriwann turn, loop- 
InKDue ffiiimiiig, ete. 

While '<^||||jt^ AenplaDM" oannot be ealled an el*, 
nmntaiy book beoMae «( the eompnhenaive manner in whidi 
tbe aabjeet is covaradf and alao baeanae of the valuable aero- 
dynantie fonnobe it eontaia^ tha language used throughout 
has the merit ol gmt iimeum, ao aa to be wholly within tlte 
provinoe of evMy aerioaa atadent of aviatkm. One may add 
that the new edition ia snfficiently dilfocnt and enhanced in 
value aa regards previous iasnes to wanant ita study by all 
those who have read the latter. 

In view of the above the book may be wannly recommended 
to all students who desire to acquire more than an deneutaiy 
knowledge of the science of flying. 
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The Model C.V Albatros Biplane*— CoTUwiiicd 



It has be«n saiti b«for« that the Albatnw biplaue belongs to 
the German C-class, that is to say, ia a gmm utility madiiae 
Tuioiiuly used for flghting, reconnaissanM, artillery spotting 
and ^hMography, and is therefore not to he considered a 
iMmHng It ia^ lunrerer, provided with racks for a 

noall nanlwr of hamha-HEmr, to he exact — presumably for 
nse in case of emeiganqr vkw ft anutatde target might present 
itself. Fig. 25 is » ditenourtk pa iapwti ve view of the bomb 
XBiekfl and bomb gear. The boml^ are secured underneath thfl 
HMU) tank in tlM pilot's cockpit, but thev are released by flu 
gauuft in tha tear codqiit by niMiis ci m amall lever and 




Fn. 26. Derma w tbk Bomb Oias 

(|aadrant shonii in the upper right-hand eomer of Fig. 25. 

The bomb neks are in the fomi of sheet steel supports, 
n-fsinat the bottom of whieh rest the nose and the tail of the 
bombs respectively. These brackets are secured to transverse 

members in the bottom of the body, which hare been omittted 
in tlif rlrawiiig for the sake of clcarneMM. The boinlis them- 
selves are Biijiported by a steel strap or band, passing under- 
in ath and approximately under the middle of (he bombs. At 
tjiie ejjtl straps are hinged, while at the other they are provided 
with an eye, which is seciinii in ihe hook unilcr the release 
trigger. Tin- sketch in (hi" ii|hm r .. I'i-IihihI <-<irinT nt I' iff. 2r» 
s-hows in nmri' litl.iil llu' ij'i.ik :n wfiifli ihv cvi' o: li;*' sli;ip 
rests, and I he Invr'^cr tiy iiicar.s (il wiiicli the Flr.i]» i,-> ri'lf tisi'J. 
'I'be trif;f,'f-r is ]>ivot('<i iifar ;ts < cnrcr. and has an upward 
|jrojf<'tioii to wiiii'h is afai'hi'd a s:uall rod spriiig resting in 
A groove ii; tin- haso sii pjiuri ii ii; the liook. When the coin on 
Ihe transvtrijt' siiai; prL'saoti down the rear end of the trigger, 
the front end moves upwani agiiinst the tension of the coil 
spring mentioned above, thus rt'Iensing the strap and with it 
the bomb. 

As reg-nrd^ thp i ai;js wh'wh ri|ii rate the bombs tfim^ fin> 

ni'iimtrd in-ross ll;<' tnjl'i')ii ol tin hoiiw Tli'-ri' ari' luur ram-. 

cjM'h operating its trigger, but the gearinK of llie camshaft is 
anrh tnatit fcqnirca 0v« pnUa «n the lever id the guuaei^o ooek- 

• Crartasr at night. 



pit to rotate Ihe shaft through a coniplele revolutioD. One of 
these pulls of the lever has no oorresponding cam on the shaft, 
and has, it appears, the s»cope to pr<i\ide an eooivalent of 
a safety cau h. When all th<> t)oinlis an- in fdaee the first pull 
on the lever doss not lelease a bonbt but nwMty btioga the 




Fi«. 27. Sheet Steel Spar Box and Soi Kti fur Com- 

i r.-K-siuN Tt lir OF UrTFk I'l.^XE AND AtTACUMEIIT 

or TeKMIN'AI.S tor lKT».Ki'i-ANt CakLEA AXO bTiUITS 

earn for bomb No. 1 into position, ready to press, on ths next 
pull of the lever, the trigger for the first bomb. This hsa 
evidently been done as a precaution against aesideutally rS' 
leasing a bomb until the iiiafhiiie is approaehing an objective. 

We now come to consider the method of operating the trans* 
verse camshaft. Near the right-hand side of the body th^ is 
mounted on the camshaft a small ratchet *'Kiv:ii<:r f^ve teeth sa 
shown in the bottom right-hand eomer oi I' lg 2r.. On this 
latdiet is a small cam, roughlv of cone shapo. ThLs cam en- 
gages with grooves in the pulley aroimd whieh passes the 
operating ciwle. A small leaf spring cngagca at the pvoper 
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News of the Fortnight 



Tbc Aerial Mail Plan^ 

Completion o£ arraii^iupiits for the first aeriul umil route 
to be ertabliahed in the I'niieil States, aud pliuis as to train 
eonneetions for saving of time in the dispatch and delivery 
of mail mattor are annonneed in • atatonent just iatiiecl by the 

Post offSco iJepartmeiit. 
Till' .Statement reads : 

The three landing fields for the aerial mail servu e have now 
been adceted and the woA of preparinir the fields and erecting 
the bangan win be pushed as rapidly as ]>ossible. The service 
will be in operation not later than the 15th of May. The date 
of its inaogoration may be advaueed considerably. 

The thiM landing fields selected are Potomae Paric for 
Waahutgton; Bustletou, North Philadelphia, for Philadelphia; 
- and BewMnt Parii for New Vurk. 

OiiBenlty was ezperietiecd in the selection of a landing site 
fur New xocfc on aeoonnt of the hidi rental aaked for » nit- 
aUe proper^. Tbe Westelunter Raeing AaaoeiatioB, in « 
i^t of pattiotinD, tendend Bdmoot Puk to tbe Ctoveni- 
Btent for thia pntpoM fice of diaige, and tbe offer waa 
aeeepted. 

Ilie biiiigan at PotoBae Fuk an now in eonna of eon- 
■tiiKtion Hid Ika woA nt BiatMoB and Bdmont Puk will 
be speedily be^na. BzteiudnidlingaadcnidiiigotthePliila- 
ddphia flald is nsea s aary, bat tbt mrk vm all M done during 
this month. 

Aasoming that fl» airpUuMS kava K«ir Teik for Washing- 
Ion at noon and leave Wadiiagtoc at fbe aanw hour for New 
Tovkf rai] eMuaotions for dcsluationB bqwad tbeae citiea and 
PUlMklpkia will be made wfaidi wonld otfaerwiac be im- 
poadble. 

Bcaidca tbe aaving of mooh tium in. Hm defivery of letteoi 
addnflaed to Kew York, PbBadalphia and Waahington, them 
will be a hum aamwt of time saved throngh making tlwae 
aonnaetioiis for eailier trains to the pomla beyond 3k ter- 
aiiaalSi An airplane leaving New York at 13 o'clock, arriving 
at Philadelphia at 1.90, and at Waahington at 3.30, earlier 
aooneetions than those conforming to the train acbedulea from 
New York will be in.ade with trains for Camden and Atlantie 
City, N. J.; Paoli, Laneaster. and Hsrrisburg, and Chester, 
Pa.; Wilmington, Del.: Port Deijosit, Md. : Cape May, X. J., 
and Reading and Pottsville. I'u. 

MaO arriving: at Wu.-ihin^^ion bv airplane at 3.30 p. m. 
would make eonneetion with the lialtiuiore & Ohio train leav- 
ing Washinjjton at 4 p. tu. for ( 'und»erland. Mil.; (irafton, 
W. Va. ; Pittsburgh. Pa.; Cincinnati, ()hi4>, and St. Louis, 
Mo. It would also make eoiinei'tions with the Southern Hail, 
way train leavinp Washington at 4.1.5 p. ni. for Charlottes- 
ville. LynehburK', Danville. Va. ; GreeiiMliom. Salisbury, aud 
Charlorif. X, C. : Atlanta, Ua., aud Binuii/t- i m . Ma. 

Tie •,ime savi'd ou the*<- eonneetions Would auioiuit Iif ciirht 
houis or more. In ortler to make these eonneetions l)y mil 
it Would 111' lutis.'-ary lor tiuiil to l»e <lispatehe<l troni New 
Vork a: S a. in. 

Or. arconnl <il' Ihe t:."ii ln<|uo:il train sejvirf .■imi liillVr 
enl si-K'diili's ol' trains ;:oiHi.' [lorlh. l!ic sa^infr ot titae would 
not ii< .IS u'reat to oullymti stations tor noi-th liounil mad. 

At N>'W York earlier eonneetions will ti>' made tor Hrid-,'e- 
port. New llft\en, Spniifrtield, Boston. Allian>, S\ra<Lise, 
Rochester. Buffalo, Cleveland. Toledo, Klkhurt. ami i hica^ro. 

An airplane leavin-r Wa.shiiisrton on thin iioiin .icheduU' 
would Uiake the late alliiiioon city delivery over tin' entire 
city of New York. To maki !li:s lielnery by (rain Ii'IIim^s now 
have to Ik" mailed lu lof '.'> .i. m. 

Many of the pri'liniiijai ies in ei>nne<;tioii with tlie eslal)- 
lishtii. i.l ol' the lirsi A nu'T'.'an .-leriid mail route liaMii;,' bfen 
•ispoi-ed of, the po»litia>tets at Wa^liinirton. Phihuli-I pliia and 
Xew York have befrnn eireulari/iiiL' tia- busiix^s liuiisc-s of 
these eities for the purpo.ie of piTdrii-rtnimnj^ to winit prob- 
able extent till- WW M•L^l. e will Ik palroni/ed. The eirenlar 
asks for a reply aud etuiuueut upon any i>ther feature of the 
program not eovered l)y it. 

The iiotiee wnt out ! roin tbe Wa<iliin:rton pn^l otTire is dated 
April !'.• and read- m |iarl a- li.lli.w-: 

"As \iHi have ilou'ill-'-^ o)i-er\r<l by imtii'e.^ a|i| ■< a lim,' in 
tlie li"-al pap<'rs, the I'o-l I Mlu-e 1 1,-parl nii'ht is <'Olit<-niplann;: 

tlie inauguration of airplane nuiii scnico between Wasliingtou 



aud New York, beginning May 1"), \'.']s. T. : i ui i\ i ly the 
I>ej»ar1 merit has in mind leavit)i» \Vasluiit,'l< :; j.l ll.liU a m. Or 
12 it'eloek noon and New N ork at llir -aiiu' liimr, tVelini; that 
the flights eaii be made in three lioiiis. A s;op will be made 
at Philadelphia in both direetions, the running time between 
this eity and Philadelphia l>eing about two hours. It is thought 
that it would be advantageous to permit mail for tills special 
dispatch to be depo.-iited at the main po*t oHiee and at the 
tnore important elH.s.silied stations in the eeiiter of the city. 
If thedispateh were s<die«ltded to leave \Va8hiti<»toii at noon the 
mail would have It* reaeli the ofliee or statiois about thirty 
minutcti earlier. It is probable, however, that arraiigemeuts 
may be made to leave the eity at 1I..10 a. m., in whieh ease the 
mail would have to close thirty minutes earlier. It is pro- 
poM-A t<i etTr-et delivery of the letten the aane day that they 
are maiknl. 

" In view id' the facta set forth above, will you be good 
enough to let ine know if you expect to patronize thia sen iee, 
and if so to what i xtent. Also, kindly let me have your views 
as to wbeilier the hour for cloKing the mail here is sntisfaetorr. 
The rate of postage to l>e charged on letters has not yet been 
detannined, I'ni i' will not exceed (weniy-i'our cfnts an ouuce." 

Lieeiiscs for Operation of Aircraft 

The joint Army and Navy Board On Aenwantie Cognizanee 
authorizes the following: 

According to the pn>sidential proelanatioa af Feb. 28, 1918, 
no aircraft may be operated by civilians over any portion of 
the United States, its territorial waters, iU insalar poe e e e e i iwM, 
or the Panama Canal Zone without a license. 

Lieenaes for the operation of bnllootis, airplaoea, or hydni> 
airplanes must be secured from the joint Army and Navy 
Board ot Aeronaut ie Cogniaanee by all aviatois enwpt oflleen 
of the Anny and Navy. 

The odioe of this joint hoard has rvccnllv been e8bd>li^ied at 
1607 H Street NW., Washington, D. C. 

Applieations ahoold state the name of the operator, the 
maeune to be used, the namca of passengers to be carried, the 
identifying markings on the machine, and other details in- 
tended to assure the military and naval forces as to the identity 
of fbe aiieiatt. Tbe application should aln) state when and 
wbSM it is proposed to make the flight. Applications dionld 
be a dJi es se d to— 

The Joiiit Army and Navy Board on Aenmautie Cognizance, 
1607 H Btrsat NW, Wadlington, D. C. 

Biy direction of tiha PMndent, Maj. 0«n. George 0. Sqniar, 
Chim Sinai Ofltoer of the Army, has bcea designated diai^ 
man: Col. H. H. Amold, Signal Corps, Tnited Statea Anny, 
and Lieut CoL CUnde E. Bri^iam, Coast Artillery, National 
.\rmy, have been detailed as repnsentatives of the Army: and 
t a(>t. N. E. Irwin, Capt. T. R. T, Bfaikeley, aud Capt. F. H. 
Clark to represent tbe Navy Department. 

Amcrioati Inventor!*' Association Organizd 

liiviiitors from all parts of the country nut in WaslutiijJoa 
on April (i and ortranized the Auierieaii lrivi-:ilors' .Vssociatioii. 
with F. .J. lleinan o( Seattle. Wash., i hniiniai;. atjd Charles 
Wales of Ni'w Haven, Conn.. si'. ri'tar>. i<-ii.potary ot}i''ers. 

E. W. Dunn of Los Angles, Cal., an<l Prank Warrick of St. 
I.ouis. Mo., were appointed a eonunittee on constitution and 

I'v laws. 

' Th.' piirpoM's ol' tlie new ozganixstion are act fotth in tbe 

lolUiwuifj ri'soliitioij : 

" Wc, the undersigned Americans and otin i ;<i\a' inventi'r-. 
have n-tsendded for the pur[iosc of orsat i/iriL.' in association 
to artively aid and supiiorl the ( loM'nimi'iir ol ihe I tuted 
Stuti-s in the war a^'amst its cnennev. and i-^ponally to --x- 
pcdite an<l I'aiilitate the adoption ol Iner[lor■.oll^ wiii :]i''U. 
tions and devires, whether paten'cd or olln rwise. wlin-h li.iv e 
been or may ln'real fi r Im" olTen d to the I iovertuiient, by -^uvr- 
gestiug, fnrrlx rinj^ and nrtring upoti Congress and the people 
of the Vniti'd States the ilesirability of erenting a Goverii- 
inent l>oard to pronijitly t''st. try out and pa.-is upon all iuvt-ii- 
tions or devices thus otiererl or tetidereii to the (Jovemment, 
and which might be of value to the Ami^v or Navy in war; 
and to urge the enactment o; nei I'ssary legislation by Coagreas 
to cover tlie expenses thus incurred." 
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Cross-Goiintry Flight* 

SfviTal criJss-i'KUiilry )li>;hl-^ liiive reiintly lucu luarlr by 
American nm) AlliPfl aviators. Oil A|inl 7 <'apls. Silvio 
Resnati and L'po II Anmuizio. <>t' ihc K'uynl lt:ili:ui Flying 
Coi-ps, and Lieitt, liiiir. A.S., S.C. iltw ui u ta|>ioni biplane 
from Mineola. N. Y.. lo Washinjjton, I). ('. The aviators 
started from Hji/illnii -t Fii'lil at 10.30 a. ni., bnadiiur for 
Wasliiuyloi: via .\i'\v V'lik ( iiy, rrinccton. N. J., andFhila* 
delpliia, anil laiiiitii at I'ntuiiuii' l'arl< iU -.30 p. tii. 

di! !.'> Mai<ii- l.'i.y S, Urnwi,, A,S., S.C, ami an .\riiiy 

air m»"<-iianic ilt-w iii an .\ im-i i. j.h Imiil iiiai-liiiii' proiii lUMl bv a 
Liberty enpine t']"iii LiniLrliA !• i.-Ki tu lia/clliurst I'li'ld. The 
distnni't' of 3'J5 ini)'- ua-. <omti-<1 in llutc houin and liltwn 
minutes, that is. at an .urram' sp*-**!! of 100 mil<>.s per lioiir. 

On Ainil -"i (.'<iiiiuiauilaiil (icurpfs Tnlasnt', Chief of the 
Freueh A\ .Mission In the United States, and Lieut. 
Georj^es Klai liaire. of tin- Freiirli Fh iiif; Corps. Hew Irom 
Hazelliui>.t >'i('lil (■! r.ili.iii.ir I'aik and bark au'aiu, thu.s jruin- 
mg the disliiirii./'i ot iiavnij,' made the first eireuil llit;ht be- 
tween New Viuk arid tile national enpital. The llighl wa.s 
made in a Freneh ittV-ffiiet biplane propelled by a 300 hu. 
lleiiaiilt eu>;i«e. The aviators started frtmi Ha7.elhur»t Field 
at 0 a. in., and reaehed Washington at lli.1.5 p. ni. ; after hav- 
luneheoii aii<l atletnliii'^ to some biisiiies.s they started on 
Ujeir K tuni iii]> at .i p. m. and reai b-d N'ew York at ti p. IU. 

Electric lloiat Manufactun-rs Fonn Associatkm 
The manufacturers of the United States hav« CtgUOWti 
" The Electric Hoist Monuf octurent' AnoeUtmn*'* 
the foOowiitg companies: The Brown Hcirting Maehtnety Co.* 
JUttoit H«ist A Machine Co^ Enelid Ctane A Hoist Co., the 
FMttldiD-Moofe Co., Link Bdt Co, Boeper Cnuie 4 Hdit 
WoAn, Shemri Eketrie Crane * Hoist Co., Spngw BloetiiB 
Worica, tbe Tale * Toime Mfg. Co. 

The officers of the Aaaodation an aa foUom: F. A. Batch, 
Chaifman, Shepard Eloetrie Ciaae A Hoist Gftf F. W. Hall, 
Vlea-CaiaiiiiiaB, Spngoe laectrie Wovkaj C. W. Beaver, See* 
vetary-TNannr, the Tale * Towno Co. 

The Association holds noittUy for dw puipoae of 

atadyinc the speeiAe needs of the hoist naer and lo oefelop 
ataadawUa ed lae ttyda pfesenting infomatieB to hhn ao 

The MSaisnhlp of thft Aasociatfam is ceaflaad to Iteas en- 

gaged in tin Bsmfaetare of monoiail ihetiifl baiala^ wUA 
ave revolationized the handling and tnaspevtalkn of mat** 
rial in and aboat industrial plants. 

Foreign Officers Make Exhibition flighto 

I.ii ii;. C<il. Charles Y. Lee ol' the Hojal Flyili}; Corps, in au 
A%in viuubine, and Capl. Silvio He^nati of the Italian Flyiiiff 
< urps. ill a Caproni, niaile lli);hts at I'otomai- Pari;. Wasliirip- 
ii ii. i». C. dnrin? the atternoon ot April 14. Both machines 
\\< K' 111 tlii' air .It tile snmo time and performed a aeries of 
war tuaiK iiv Li s aijil aerial afnilmties. 

Tho cxlubilKiu niiH witnessed by a larpe rituvii, im ludinsr 
re])r<'f< i.tati'ii's ol' the various tnililary ini-->ii-(rLs iiiul diplomatie 
corps. 

Lieut. John .\. Sully oi ilir K'nyal I'luri^' < cirps iiaii plniiiu'il 
a liitiht in an Avro ou jin' ^amt- day liom Washiiij^ton to I'liila- 
delphia, where he and LiilU. (tetii-^-es Fhn liain. an m e of ihe 
Freiieli Flviii^ roi-)i-, '.v-ie ti. fjive an > xliiliitinn. 1ml after 
slartini,', \ir was pi-i\ ■ t.l' d Iroiii oii Ho-diiiL' by eiiL'itie trouble. 
Ne\erfliclc>s, r!iiladi !)diiaiis as w'ull as VN asllili^.-totiian-i wen" 

treated to Hying ikrills by Lieut. Flacliuire ui a Spad at the 
Bebnont {rimcan. 

\aval -Vviatioii Slationii Ej>tal>liphe<I Abroad 

In an addrejiS at Cleveland, Ohio, on .Vi'nl (I, Seentary 
DaiiieU told of the creat work of the Xa\y Dipartan'nt. 
Among other tliinjfs he said thai a torpedo station and avia- 
tion bases have been establisherl abroad, and that Aiiieiicail 
naval aviators are cooperating with those of Eoglaua, France, 
Italy and PortngaL 

Dayton Makc« »w Airplane Tire 

The Dayton Rubber .Mannfacturinpr Co.. Dayton, Ohio, has, 
aiwoiding to leport.s, snereeded ui making a rord tire for air- 
planes that ireigh.s but 0 lb., aL'ainsi 14 lb. the weight of the 
next lightest tire. It is said that these tires will be turned ont 
in laige numbers to All their contracts. 



Seonrtary Crowcll on Our Aircraft in France 

Speaking at W a.-^liingtou on April !>, Assistant Se<rttary 
rtl War t ruwiU in an addri";.'! on the issues of the war touched 
upon tin' lurplani' silualion. He said the presi-nt situation on 
the liuiile front Will b« serious tor a long time, but declared 
that reporl.s. that .\meriean soldiers have be«u eompelled to 
defend themselves from Co rniaii airplat.<'s with pistols are not 
to be believed. lie also said that ibere are more than llOO 
qiialilied Aiuerieau Anuy aviators in France and that 1000 
airidanes have been praenred for their vie from fbe IVaub 

ami Italians, 

He add<-d : " We are using gival quanlitiSB of the Lewis gua 
in our airplanes, and, for a flexible aircraft gun we bdiews 
there is no equal to the Lewis gun." 



Tlie Reorganizalittn of lln» Army Air Service 

In 1S!IS he enteretl the employment of the Liberty Bell (told 
Mining Co. of Telluride, Col., going the next year to Libby 
Creek. .Mont., as a mill foreman. Then be entered the employ- 
ment ol the Atehison, Topeka & Santa Fe Raiiwajr SS a """'"g 
engineer in Ihe Industrial Department. 

In 1002 he be<?anie a meiulxer of the firm of Dickman, 
MeKen«ie & Potter of Chicago, but in 1903 he took the man- 
agement of the Guggeuheim K.\ploration Co. in the City of 
Mesico. From 1905 to IDll he was (Teneral manager oC the 
Southern Departnicut of the Ameriean Smelting ft RefiniBg 
Co., w ith headquarters at Aguascalicntes, Mexico. 

Next he was made president of the Intercontinental Robber 
Co. ot' Xew Y'ork. lie resigned to accept the first vice-prwi- 
dency of the Guaranty Tnist Co. of this city in lOl'J, relin- 
aniahingthis position in 101 G to join the firm of Quggenhcim 
Bros., BO Broadway. He beeame president of the Braden Co. 
and viee-presidcnt of the Chile K.\ploration Co. 

On Jan. 2, 1918, be entereil the s<'rviee of the Govrniment 
in the Eanipuent Divisioo of the Signal Coins, and, naturally, 
is familiar with the present petptexing aireraft produoliMi 
situation. 

Mr. Potter was marrie<l in ChicagD in 1902, his bride beisg 
Miss Caroline Morton, daughter of the late Paul Nfoiton, 
lormer Secretary of the Navy and later president of the 
Equitable Life Assuranee Society. They have two dailgbtafS^ 
Jean and Charlotte. Charles H. Sabin, president of tts 
Guaranty Trust Co. of this city, is his brother-in-law. 

Among his clubs are the Links, Metropolitan, National Golf 
Links, .Shinnecock Hills Oolf, Haeouet and Tennis, PipiiW 
Rock, Rocky Monntain, Bankei^ Club of Amcriea, Ssoeas and 
the Club flif flame. 

By his assoeutss ICr. Potter is imuiM ss ninsntly qnsK- 
lieil to carry oat soeeessfully any undertaking to whieh he nwy 
be aissigned by the QoTenment. 

Brlf(jC«M. WiUhm Lacy K«nl«y 

Hrig.-lien. W'llli.irn Laey Keiily, who lieails the new Division 
ol \Itlt1ar\ .\eronaiities, is ii native ot Baltimore. Mil-, and 
■M.- ti.iir. >in Feb. 18. l.Sli4. lie was a eadet at West I'^int 
Mililai'.- .Xr.'idernv nn Sept. 1. ISA'i, and wn.=* eotnmissioned 
-^ri .ind li< ulfnanl in llie Cli .\i'iilriy mi .lime 12. l-'HO: was 
gradujiiii liMiii tile .\ridler> SiOhhpI in |,S!i4 and sr..'<essively 
app'iinte.l lirsf In-iiifnaiit on .linn.' '_'!'. ISIlO; captain in the 
Artilii'r> Corps <in i-'i b. 2, l:i<il ; major <ni April 1MI»7. and 
assigned to the Cit\\ .\rl:lu-ry on .lime ."i t olh.OMiii.-. aiii !■ u;- 
sigiied lo I be oth .\rtiilery on Oct. 2j, lUll; iieutonaiit-culonel 
in the f>ih Fiidd Artillery «n Av^. 26, 1012, and bagadisp* 
general on .Vug. 5, 1917. 

He lias seen continuous servic e ami was in the Sj^anish- 
-Vmerienn war and in Caper's batlery in the Philippines, was 
head of General Me .Arthur's statT and was OH tile llcxieon 
iHirder for two years, 1!)1;'>-101I). 

F<ir six months in I01l>-li>17, (leneral Kenly was in chargre 
of the llying si-h<iol at San Dieiro. He took a regiment of 
artillery to France last year ami was chief of the aviation 
sen'iee of the .\ineriean F.\i>editionary Forces for several 
months. lie returned to the T'nited States Maivh .'>. 1018, 
on onlers to report for aviation d iiy, Init first spent about six 
weeks in France and England. Sim In- n^tuni General Kenly 
has made an in\'esligation of balloon iM-bools in Louisiana, !»■ 
diua, Texas, Oklahoma and Nebraska, making the tonr by 
airplane. 
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THE entire organization and skill, experience 
and ability of this company are devoted to 
intensive production in the interests of the 
United States lor the period of the war. 

WHEN peace comes Martin commercial and 
pleasure airplanes will maintain the 
supremacy of performance and depend- 
ability which they have held since 1909. 




THE GLENN L. MARTIN COMPANY 



CLEVEI AND, OHIO 



Contractors to the United States Oovernment 



517 



AVIATION 



MAY 13. 19ld /-\y Mtxi IV^l \ VOL IV. NO. 8 

AND 

Mmber oj the AudfU Burtau 9/ dreiaatkm 
INDEX TO CONTENTS 

PACE PMB 

Theory of the Airscrew 319 An Atnerican Pioneer Design. 531 

The Evolution of the Airplane 5^3 International Aircraft Standards 532 

Some Problems of Airplane Derign 5:15 Digest of the Foreign Aeronautical Press. . . . 535 

The ^Todf'l C.V Albatros Biplane 52^ The Aircraft Situation- 537 

The Internal Combustion Turbine 529 News of the Fortnight 538 

THE GARDNER . MOFFAT COMPANY* Inc.. PuhUnhttM 
120 WEST 32D STREET. NEW YORK 

VASHtNCTON OFFICC lit EVENING STAR BUILDING 

SUB?.CHlPTION PRICE T^'O DOLLARS PER YEAR, SINGLE ISS'/ED ON lliZ F!R5T ^ND "tr-TEENT!t OF SLKCH MONTH 

<._rjHltS PIFTEEN Ctr-rrj, CANADA AND FOKEKjN r*'0 FORN'-:^ ( I .:">-"K riVK. rj/iV'. PRrvuji .;,i..v, EN 1 tlRLD ,\a 3E.CDND. 

DOLLARS A^a7 A HALF A YEAR. COPYRIGHT. 1918. BY THE Ct.ASS MATTER. AUGIOT }. AT THE, POST OFFICE AT NEW 

MUMOUMO^Mr OOMTAtlV. INC. VOMC N.Y. UNDCK MH* OP MARCH I. IBM. 



CFF1CIE.NT ATRIAL NAVIGATION 

DEP£:NDS UPON 



Aeronautic Instruments 

<»/ 

Accuracy and Precision 



SFETOT- GYROSCOPE - COMBWY 
MA>^ ATT^N - !?'5^!DGE* PLAZA. 
BIELOOM.YN -mW-YOR|C 

LONDON PARIS 
U Victoria St., N. W., t U4 Ro* de Prarflnc* 



Digitized by Google 



518 



AVIATION 



May 15, 1918 






WHEN THE CLORIOVS DAWN OF VICTORY COA\ES AND THE TRVE 
STOWr OF THE WAR CAN BE TOID. IT WIU BE FOVND THAT CVRTISS 
AEROPLANES AND CVRTISS A\EN HAVE "DONE THEIR BIT." 
CVRTISS AEROPLANE AND MOTOR C(«PORATION. BVFfALO.V.SA 
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Theory of the Airscrew 

By Professor Georges de Bothezat 

Copyriuhl, lOlS, bn tltoryc* dr llnlhrzul 



Aviation- anh .\ero.saitk.ai. Ks'iaxKKRisii IhA.w Ibis op- 
portunity of presenliiiff lo its rtailers a ijrnernl oNllitie of the 
results obtained b;i Professor (leoryts tie Hothi ;at, late of the 
Polytechnic Institute of Pelroyrad, in his iMvestigation* of 
the mechanics of the airscrew. The result!* of thete inveatiiju- 
tioHi, which arc set forth in 
the form of a $ieu) theory 
of the airscrew, cotuititutc n 
worthy scientific achievement 
which promises to hare a 
marked inftuence upon this 
branch of aeronautical eu- 
yimrriny both in the matter 
of primary conception and 
technique. 

Professor Oeorges de 
Bothezat, trho is a Russian by 
birth, enjoys an intemationnl 
reputation among investigat- 
ors of aerodynamics as the 
author of the first mathe- 
matical treatment of airplane 
stability, which he published 
in 1911, in Paris, under the 
title of " Etude de la Stabdilr 
de V Aeroplane " and which 
has since served an the funda- 
mental treatise of this 
problem. 

Having graduated from the 
University of Paris with the 
degree of Doctor of Sciences, 
M. de Bothezat was appointed 
by the liussian Minister of 
Instruction to fill the chair of 
applied mechanics and aero- 
dynamics of the Polytechnic 
Institute at Petrograd. In 
this capacity he has made a 
number of valuable contribu- 
tions to the science of hydro- 
dynamics, aerodynamics, and 
aerial ballistics. 

In the theoretical domain 
M. de Bothezat claims the 
autltorship of several im- 
portant works dealing icilh 
hydrodynamic resistance, th-' 
theory of the airscreur, and 

the determination of the definite oscillations of the airplane; in 
the practical field he created an original system of airscrew 
standardization and discovered the principle of the " iiirnrinlde 
vertical " trhich he claims is of the greatest importance in in- 
furing the correct aim of aircraft tiombs. 

M. de Bothezat is alsei the ercalur of two neir types of air- 
planes, one of which he built in Hnssia during the war and 
fitted rcith his own type of airscrew. This machine has In en 
tested in flight and has given results u holly in aeeord irilh the 
expectations of its builder. 

The Bolshevitl revolution baring rendered impossible his 
continuing scientific irork, M. de Hotht zat decided In flee 




Iluasia; this he succeeded in doing at the peril of his life by 
trarelliny from Petrograd to Mourmaunk in a cattle car, owing 
much of his escape to the '' heroic devotion of the American 
Embassy officials and the officers of the American Military 
Mission to Biissia '' as he terms it. .Is M. de Bothezal has 

been fortunate enough to save 
from the Bussian upheaval 
his most important scientific 
papers, one may entertain the 
hope that Russia's loss will 
eventually prove --Imerica's 
gain. 



Profk-ssor Georges de Bothezat 



The ptVM-ut theorj- gives a 
coiiiplete picture and an exact 
quantitative analysis of the 
whole pluuiomena of the 
working; of the screw. This 
theory pot only inrludes all 
the eases of its application, 
but also unites in a con- 
tinuous wliole the scale of 
iitates of work conceivable for 
n wrew. 

I'or studying the phenom- 
enon of the working of the 
wrew, I adopt as funda- 
tnental parameter a quantity 
which I call relative pitch. 
The lelative pitch is the pitch 
of the trajectory of on ele- 
ment of the screw blade, 
measured by taking the pitch 
of the blade element as unity. 
I call the relation of the work 
of the thrust to the work of 
the torque applied to its axis 
the specific function. The 
cnn'e of the specific function, 
as shown in the accompany- 
ing diagram, unfolds the com- 
pleted cycle of the whole 
states of work possible for a 
screw. 

For negative values great 
in absolute value of the rela- 
tive pitt'J), the specific func- 
tion is direeled towanls the 
origin of the ro-ortlinates by 
a sensibly rectilinear parabolic branch. Here wo find our- 
selves in the region of the screw working ua a brake, 
characterized by the fact that tlie current of water crossing 
the area swejit by the blades of the scnw has the same 
direction as the s|ieed of the lluid current direrted un the 
s<'rew. The segment of this liranch of the s|>ecifjc function 
which is direi-ted toward.s the origin, as indicatisl by dots on 
the diagram, i-i>rresponds to u phenomenon discovered by me, 
ill a purely annlyticiil manner, for the first time in the present 
theory and named by me the rortex ring working state. 

This pliciuimenou takes place in the following order; Wo 
inmt;ino the screw working in the stale of brake as above men- 
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tiuned aiid iiiii->nii?r llii; |iiusrt-s4He lesseuuij; ol Us IruiiHlu- 
tioiial speed. In tlicsc coiiditiuus a moment nrrives wti£n u 
sarface of disrautiiiuity is I'onued in the wako of the scn w 
across which the tluid will not liuw. 

Dim'tly aftor its I'oriiiutioii thp surfaco of discoiuimuty 
dividts into two surfaces and a vortex ring, the axis <)f whiuh 
roineides with the avi^ ot thp npicw, and appears in thii spat'c 
thus fonneti. Tiic two ^.Lirtai'-s of (liscdutinuity whicii en- 
close the vorlpx nui; tn.ive pin^'ri»-.^i\ I'lly apart, uiid a nio- 
ment arriM^ wlicu <im- ol ilic^o Mirfarjo crosst-is the space 
fwopt liy I 111' [(holes ul I lie <rn\v. Tliis moiiieiit corresponds 
lo llic chiiiiLri' ol liimtioti 1)1 till' stream of fluid whieh llows 
acro!» the j)laue ol the m ti'w uud at once the wrew inclines 
to make nti inlinite number nr ri'\ 'iIuIhhis. 

The eurve of the specific lunctiou arrives at the origin by a 
cusp point. This is the whirlinf{ phenomenon,' immetliately 
followed by a new brake state of work represented by a loop 
on the cur\e of the spwitie function. This latter state of brake 
work i.s lerniinHt<'d hy I ho work of the screw at a fixed point. 
The screw fulfills tlirn the functions of VHnlilat4ir. helieoidal 
pum]> or helicopier. We immediately enter (he re<fion ol 
positive values of the relative pitch. The screw lK>comes pro- 
paUivii and tfke specific fanclion represents the efficiency ol 
the propeller. 

After banng imssed a maximum, the specific function 
diminuheii rapidly and passing tbroogli nil value brings us to 
a short interval of brakcAjje, iriiidt makas ub pas asymp- 
totienlly to the turbine work ot the BOItW. In this Intt^^r in- 
tenal the specifie function represents the inverse of the 
efTieiency of the torbo-motor. 

After having passed a minimum which coixeBpoiids to the 
Bia<iiiBiim of the turbo-motor efficiency, tbo ■peofie function, 
by a parabolic branch, quawnetilinear, disappean into in- 
flnity, corresponding to the sto|>page of ihu sexev in a current 
whi<-b is directed on the screw. All this saqiMBee of phc- 
tiouiena correKpon^b; to the rotation of the Setew is OOe sense. 
By the rotation of the screw in inverse sense, we obtain a 
series of phenomena of reverse rotation, which fonUy as it 
were, the reflected image of the forward movement. 

The general equation of the specific function obtained leadn 
directly to the detenniuatiou of the most favorable condi- 
tional of screw-Working in all the scries of its applications. 
The maxiuia and minima of the specific function eorreripoiid 
«IMtly to the maximum of cfliciency of the different stales, 
anted from one another by the nil and iaflnite values 
the specific function. We are tlna naturally brought to 
the methods of calculation of the acrow conseqnent on the 
eonditiooa of its maximum efficieney. 

The mtem of fundamental equations obtained by us thus 
shom all the properties of tbe serew in all the variety of its 
diflerant workuw conditions. We thus obtain a compute solu- 
tinn of Hm «Ma iwriet of those important problems which 
have been standing so Icng^ oiring to the reqtiirements of 
praetiee in the applieatioiis ot tbe serew, and wbieb have, np 
to the present, remained withont any aatisfutoiy solution. 

I have arrived at all these resultst on the one hand, by the 
Museptional definition of the serev pnbkm of which the 
nennal working eondttioiiB are the expr eiia ii, and, on die 
other haiul, by the employment of • method of solnng hydio- 
dynamic problenos^ wMeh I oall the empirieo-iheorttical 
wietkod. These two sides of the qnsslion an> of such im- 
portanes that I must stop to examine them generally. 

When a new problem is raised^ before proMediog to its sola- 
tea, two stsges should be diatingiuslied. Tbe first la that whsre 
the thought seeks to formulate the statansBt of the qjuestion. 
It is only afterwards, when the proUem bss been fonaidatad, 
tlHt we can, propenrly apeakuig, appvoaeli ft solntiea. 

All tbe gi«U seientifle conquests of human thought have 
always begun 1^ a partial conception of the problem to sohre. 
TbB eonceptional definition of a problem is distinguished 1^ 
the fiiet turt it is onl^ an abstraction from the world of our 
sensations, only a mental approximation of the reality of 
the external world. 

A simple example will suffice to give point to my idea. 
Let us take tbe problem of the motion ot a rigid body. It 

'The whlrltnc p^cnnTnl•n"Il ti ••'tm i.Iu.tmmI in lli.- !ir:il:hii; i.f iliii.j 
t»y means of IIk- Mcri',\. AI ttml iri..tiM'i t ti ^-intil.-n t- rl; in II'. . ru''r. ^ 
Im ol>iirrv<M, atl'J fti"' '■tj;;liH'« i [j4'm»t*l*»"» trrnl In »<'«','l,>r«((*. In pracll^'jil 
DJirlpition Itiis [ih- tir.rin'rum (iii.'« nlwiiys iK'eii i-onslil'Tftl its ncrHliTifiil. 
It l» hawcvi r. (julii' a ri'iiular plii'nonK'non. whirli dPitcts tbe iminu-nt 
of cbanse In tbe dirvctioD of tbe ■tieAm of watrr which flows iktohi 
tac scr«r> 



is a wi'll known fjict that in nature no sohds exist in the 
alisiilute meaning of mei liaiiics. So, all the incciianus of tbe 
solid is only an apprM-vimalioi; tit reality: but the wlinh' value 
nf this aiiproxiiiiaiiitn lies in tin- l.-u t that nmncmus iiat.iral 
ImkIiuk approach i:i certain conditions so nearly tn an absiilute 
ri'^ridity that tl;e established laws ol tiic lucrliaMirj ni Mili«ls 
give a dewription of actiial solids, winch, in general, exceetls 
all the demands of applied sciuiu't'. 

The problem once slalcl. an cxa<'t >oIutioM can be sought. 
It is only of ilie exactituilc of the solutiori that there can b<? 
any qucstinn. All problems in themselves can only be an 
approxiimitiiiu of ri-ality. That is why we should never per- 
sist foil iii'ich (111 finding exact soltUiou of problems which 
pnsoiit too I'onsiderable diftieukiis. The whole value of the 
numerous luethods of a)i|iroxiniatiiiii lies in the fact tlmt the 
results obtained are, so in sa\. of the same degree of exaclitmle 
as till' conception of tbe proiilem. liniHirtant problems reimiiu 
loni; -without lieing sidved, only because their very concep- 
tion has not been sulliciently thorough. The screw is SUCh an 
example. A more thorough conce|>tiun, while making fho solu- 
tion easier, often brings us still nearer to reality. 

The empirical-theoretical method to which I have bad re- 
course for the solution of the screw problem, presents a cer- 
tain analogy to tlu> general method ot solving problems of 
the theory of elasticity. At one time, scientists tried lo deduce 
the olastu' pr'>])Orties of solids starting from the hypolhesi'* 
of the molecular structure of bodics. But the real progress 

of the theory of elasticity WaS OH^ obtsincd wbCU thlS rU^ 

meth<id was abandoned. 

In order to establish the elsstie properties of solids, the 
modern tbeor\' of eiasticity has recourse to diret^t uperiment, 
Uti based on the data i t this latter, it connects the complex 
cases with tlie smiiilc by the help of the fundamental prop- 
ositions of iiii'i'lianirs. I'hi^. in my opinion, is what should 
be done with regard to the solution of the problem of hydro- 
dynamic resistance. Fin<l out the factors which depend on 
the physical nature of the fluid and the Surfaces in contact, 
and for their inimcrical value fall baek on direct ezperimoit. 
Rut from the knowledge of these factors, eoee thegr are deUar> 
mined, the recults that meebanicB allow of benig establiahed 
mii.st be drawn. 

The methods whicli ba\e been proposed for the solution of 
the problem of the bydro^dynamic resistance of fluids have 
as a rule tbe fcdiowing scheme: First of aU, the fixing of the 
fundamental characteristics of the stream amMiad the solid 
it) motion is sought. Then the distribution of veioeities in the 
fluid msas ia determined: from these latter we go on to the 
preasuves of which the n>sults on the surface of the body 
ought to represent the hydro-clynnmie resistance of the fluid. 
Thus Knler^s method con.<>ists in suppooing the flow of tbe 
fluid to be eontinnouK and allowing a potential fUnctioo for 
speeds. 

This conception of the phenwnenon leads to the condosion 
that all bodies immersed in a fluid do not show any hydro- 
dynamic resist an re, which is in flagrant eontnidietion to ex- 

Kirienee. In order to cxpUiin tbe phenomenoa of resiirtane^ 
elmbolz has supposed the tonnatimi, beUnd tbs bo^, of 
swisees of discontinuity, to wldob he had boen led in study- 
ing tbe flow of fluids throurii oriflees. This msthod has been 
devdoped Igr EQreihoff and 1ioi<d Rayleigh. Tha vabw ot the 
hydnH^yiuuBio lesiBtaiMie obtained bjr tUs mathod is^ howwrer, 
infMor to that fiimisbed by cxpenmeot The esaaa of ttis 
diverinnce lies in the fact that this type of flow is unstaUo, 
the vuooeity of the fluid destroying tbe sorfaees ot dteoa- 
tinui^. 

Of late years, M. W. Kotta* baring eetablishodt In tfaa ease 
of movements parallel to a plane^ the relatioB between the eir- 
eulation over a definite outlteo wbieh endosss a eylindriBal 
sdM and its hydro-dynamic resirtaOflO, tiisd ta deteniiiM tUs 
latter by studying i<ome types of flow of fluid arotmd tbe 
aolid, which, dtfaongfa stream-line, furnishes a definite valtie 
of the dranlation around tbo qrlinder. To Messrs. Tchapli- 
i.'iiiiii' and V, JOttkowdd* wo owe numerous developments and 
applications of Om msttnd. Hie anthors of this theory have 
been able to calculate tbe lift ftaintshed by the cylindrical 
solid, hut a value which does not agree with experiment, namdy, 
the drift, esi-!iped their in\'es)i(W(ions. I shall therefon- cn- 

■ S.-r W. M. KiiMn. " Illmfrlrli' .\iTniiniill«, be MlttclltiUKi-ti." 1901. 
•■ ."sltrnnssliiTlrliio (li-r KiM-niKtlrtK-n Bnv- rlsolicn .Vkiiilrinl,- (1">r Wl»««i. 
Bctijii'tin Milrlrli. liilo unci H'll 

' Bee L'Atndmiamfqiu lie N. Joukowtkl. Paris, 1018. Cbon. VL 
paisgiaiitas 18^ IS^ 80. 
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dt'avor to pv»' » iri'tKTftl <lpnKin*tration of the theorem of 
eirciilatiim wliich (-tjilaii^s this uiisuniU^rytundin^. 

Tins tiitHtrem dors not liirmsli n nil value ol' the drilt and 
Its nulliors arrivi'd ni this <'<iiicjnsion only by the tni't of siip- 
jxisiti^ the rtiiid to W- juTlVrt, an hypothesis quite super- 
lluoiis and entin'ly urmwessary tor esiablishinfr this theorem. 
But this theorfixi ilM'If. umlerstoiHl in its widest sense, does not 
lead to the solution of ili^ )>rohlem »t' liydro-dynuiiiie re- 
Bistanctf. ainee tlie vnlues 4ihtaiiied tor the eireuhition depend 
on the type of llow supptistnt, and whieh always remains to 
be deternnne<). Thin latter <(U<-slion, of (lie type of (low, is 
evecllently stati-d l>v M. v. Kaniiaii,' who proptises to deter- 
mine the hydro-dvn.itiiii- it>i>tan<e startinfj from the n>tiuiate 
of tlie nionientuiij < I il > v<>rte.\ in <|nineun>(. which ia formed 
b«liiud the eylindrical M>lid in tuiifonn reetiliru>»r motion in 
ft fltiid. Thtt tbeor}'. applieil up to llie pn-Miit only to the 
inost simple ease*. |Eive« resultti which a^rree heitiT with ex- 
pprience. 

All the attempts etnimeraled above, allhoii^h ipiile erudite, 
eaniiot irivc us the value of the liydro-ilynamie resistance for 
all th«f eases demandt'<l hy leelmiiiue, and we are always ohligvd 
to WBOrt 111 experiment for il^ di'terminaiimt. How outrht we 
to proeeed when a problem of hydro-dymunic resijilanee bars 
the way |o our inxestipiliom"? It IS by the empirieal-the- 
«Ktic«l method that 1 tind the meiins of oitrramventing thi« 
ditBeolty. This metbod reiilly consists in rereisinfr the qatt- 
tion. 

We do not propose to ealeala(e the hydro-ilynamie re- 
tislanee from the type of flow of the fluid, but inveraely, it ia 
the flow of the fluid that we shall try to determine, atartine 
with the knowledge of the hydro-dynamic rcaialanee mcMUtM 
experimentiiUy. lu i^'iieral the empirieo-tfaeorelie method ia 
represented w follows: All the opaee in whieh a bydro- 
dynamii* phenomenon has played !» divided into two sorts of 

' S. V K rniao. " Nn.-hri' Sio n M'Ii ilfr K< itlh lK'ii t;i-«<-ll«t Im ft i)<t 

Wiwcn^' linfrfu tu liuttliutcn, ' lltll. ' i'by»il»»liwlM- ZvliM-brlft. ' 
1»12. 



regions. In one of tliese the hydni-<lynamie resistance* are, 
so to sjiy. eoiieentniteil ; in the 4>lh4'r, they are absent. The 
hydro-dynamie resistanees onee experimentally determined, tlie 
e<iuneetion between the two sort** of rejrious is established by 
means of the general theorems of inei-hanii-s and hydro- 
dynainies, the phenomena which take place in the seeon<l 
sort of regions beinjj eonsidere<l as under the laws of perfeet 
fluids. 

lieturnitt); to the p-neral considerations of our serew prob- 
lem I shall be);in by detiniiig this probleu. .\s for all eon- 
eeptional delinitions this will only approximate reality to a 
eerlain detrree. Hut the value of our method of formulating 
the problem lies in tlie fact that it leads us to a solution of 
this latter, which satisfles all the demands of the lechnii|ne 
of the applicaliuu of the screw. 

The foUowinf;. in aeeordanee wtlh the empiiieal-iheorotieal 
method is my eonci'ption of the serew problem. In order to 
fix onr idea.s we will allow that it is a propeller. I divide tlie 
stream of fluid into three reipuiiii. The limt ia that part of 
the stream which is iilared forward of the serew and eountcd 
np to the wetion of the stream that the local phenomena 
canM-^l by the mtalion of the bUdes in the Held have not 
ri'aehed. The second rc<.'ion, wliieli contains the serew, imine- 
<liately follows the (irsL and encloses that ]>art. of the stream 
immediately disturbed by the nilali<m of the .serew-tdades. I 
determine this seeond reirion by the condition that the dif- 
ferences of pressoMS on Jtlie two limited se< tiori» is actually 
e<|nal to the thrust produced by the propeller. The third por- 
tion is the direct prolongation of tlie second and extend); up 
to the narrowest seetion of the fluid created by the whirl of 
the aorew. I allow lliat (he flow of fluid in the flrst and third 
T^tm obeys the law* of perfect fluids, while the phenomena 
taldnff pkMW in the second reinnn are eetiraated by globalar 
estimatioti, by direct experiment. As reRBrda the fluid stream 
from Ihe third njpon, I allow that its speed ia prograaoiTciy 
reduced by (ha liaeosify of the flnid. The coaditioiia eoom- 
erated above arc the aorsMl con^lwnt of tha workitig of tht 
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Bcreit. I c-ull all tlie circamstajice.-i whieh deviate ttma nor- 
iiiiil conditions, tteighboring conditintis. 

The conception of a problem can only bo .jmlgeil l)y iln- ("on- 
clusioDs to which it leads. Tbe results Dlitaiued by my tlu'ory. 
I hope, will be the moat eloquent v\ iili iiei' in favor of ui>' cun- 
eeptiou of the screw problem. 1 sLoultl like to mention thai 
it has been qoito impoaaible for me to deal with all the aaea> 
tions that eoMeption of tbe srrew prohlem misf>^. I have 
eoneentiadedny effmrta above all on the pnihlfms wiiich ap|icar 
to me to he most important practically and tbe results I haw 
cilitained should HufUoe for tbe cxaet calcnlation of srrews 
of the higheiit eiSeien^ for atates of working wbieh I auhmit 
to detailed study. 

I alio viiih to point out to tboae about to verify the prcx- 
ait theoiy hy expirimentv two ciroumstaiwea whii-h disturb, 
aa it were, the elanneaa of the lAenonena : on the one hand, 
tlie dafamatiaii of tbe ae(«w.Umlc«, and on the other, tbe 
devjatiom of flaid reaiatanccs from tbe law of the square of 
wloeitlea. It very often happens that when the angular apeed 
of tlie rotation of tbe acrew is increased, the bbdea nndergo 
* eertain diatoition owing to the strain to whieh they are snb- 
nitted. This eauaes a modification in the pitch of their aeetiona 
whieh gives an inunediate repercuwion in the icsnlis of testing. 

Aa for the law of tbe square of velocities, it can only be 
eanaidered admissible in tlie first approximation, that ia why 
it can only be mplied at certain inter\-ab of varii^iaa of 
reloeify for whieh the eo-eflieieots of mistanee oogfat to be 
dinetljr datcnnined. When tlie oo^cienta of rtidirtanee an 
takm «■ cooatant in the long intervab of vaiiatian of veloeity, 
the MMlta of tbe eakalatioas raise diffsmcea which -ii„ni.l 
be attnbnted to tlie det-iations from tbe law of the s<|iiariii^ 
of velodties.^ 

In eo n dn s ion I ahall give a geueml summary of the chief 
rcMdta obtained at this tine by my tbeoiy. The ^>-atem of 
fmidMnaotal cqnationi idatntg to Ae screw aw (list eslab- 
liahed. Tbe fbeofena of momentna and of moments of ino- 
nentom in their application to tiie screw are then examined, 
after which a oomplete picture of the movement of the fluid 
in tbe itmm^ ereated by the rotation of the screw is given. 
Tbe anonination of thi! dtfitribulion of pn-ssttre in this fluid 
atnam leads to tlu' ^infrulization of Beniouilli's theorem. It 
ia shown that the effective pitch alone, a» opposed lo the ron- 
ul native oiteh, can sene to de8»*ril>e the proju-rtiett of (he 
screw. The fnndametilnl theoiTni ivfristering the loss*^ in tlu' 
work of the screw is eslablisheil. Tho explicit uxpn ssions of 
tbe veloeities in the fluid stream caused by the rotiition of the 
screw, which I call additlunal veloeilieK, are cairiilatcil Ixith 
forwanl of the screw and in its wake — as riincrionN of the di- 
mensions of the screw and the w-eflScicnts of rP5<istaiii-p. Rig- 
orous ilctiionstratioM is fjivcii of the fart alrcaily known. Iiiit 
ftcncralizcd by us. thai the s])ccilic fniiilion in. a tunrtion of 
th" rolativc pilch alone. 

The jreneral disnission of the si\teen states of work which 
lti:iy be llxcd tor the screw jriven afterward. 'I he cxistene'.- 
ot Ihe state of the vortex ring, as well ns of Ihe phenomenon 
tif wbirlintr, which enter Ihe screw liuiov iin- siihmiited to 
t'cneral analytical examination. The licncnil oiillirie of the 
cnne of the speeiHc f>inction is exanniieil. I niiiWy. I \>i>u\\ 
out two limit eases of the work of the screw Hith :\ insll ion 
Strnctive pitch and of the screw w ith an nilii:i'c < oi st nn tive 
pitch. Tlie consideration of the elfecuse piii !i<^ iiiiniriliat<'ly 
explains the |winiilo\cs appai-cnily n-alizr.l liy f!ic><- is\-n'^. 

A fter these licncrul ei)ii>iiler:)ti<iii-. I ii mIi i l«ke the slu ly 

of the propulsive screw, f ir-i i>\ .ill, I ~h.ill ^'im :i com|iara- 
tive suinniarv' of the ceneuil l.iiMnil.-ie lor the vMnkit-.tr of lla- 
s rrw \vhe!i :ihaii<-;iip and wh. ii sMiiiiiiiL' ir ti\e.| [hkh!. 1 
thus e>lahli^|[ llir t nnihiniental propo»iti<in ihal nhm u srccir 
)« Nfi)/.ii./ ,(f t\ I ' J ih.nit ll'f rfn_(//c> iif atlttck- iif nil ."(c/mu-, 
nri: cunslnnl!./ iiitl<j„ ti.lt'nl •</ tin/ iiniiiiUir nlurihi ttf llir f'fii- 
tiiin of tlir j'('r»')c. Then the losses ot' Ihe s<Tew's workinf; 
power are •rstimntiil. These 1 dividi' into three . hisM-s: Loss 

in ventilation, lov- m (lie vortexes, and lo-- m i.^i-i.i Tlie 

most lavorulilr UMiktni.' con"!!! iom^^ (•( .'hi >'h'niriit mI l)):i.h' are 
e-l adhslieii. I iLr a ; 1 1 •! • ly ;m,r.- | .| . i| r i.ir . tf,;i| 

whrri an chiiirnl n) hl.i'U' wimi.- w. iI- iiia \ i r-, 11 ::i i-l p.iilial 
el1iiMi'iic\ , il- sii]. ih.'a-iiri'^ il- 1m^~. |-, itli<;.-i:i'_\ i> e<|ual to 

its rellllive jiiNh. An < /•)./ '■l,ir,l ./,•.. n 1 r ,<lii !h'' 

1. eflii it n! II.; . I.' m red 1' - ■ I 

deal with Ihe i|uc»lt<iii oL the iiitiil 'inui'iiMon?. ot l»ii<<h-. ihnr 
liuiitcil nuinlier and th>'ir iniitual inlliienee. ll is she.\n hat 
for given eondilioii.s of working there exisjls a limit jiuwer that 
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a screw can employ usefully. In the analysis td' these qim- 
tions the new notion of tullillin^ is naturally evolved. 

Amon^ other e\|ieriiiients, those of .M. lulTel with two 
eniipled serews. the nnuriug of which in the iuverae sense of 
their rotation had incivaseil the efflcieney, finds a direct ex- 
plaualiun. I thai proceed to the summary valuation of the 
work of different sections of the blades. A* geometrical inter- 
pretation is jriven to Ihe problem of total efficiency, which 
e«tablishes the dir4i-t ii'laiions between the partial and ihc 
total etiieieiicies. I examine tbe question of the effective pitch 
of the entire screw, and then pass to the int^^tion of the 
work of tlifTerent seciioiLs of the Uade, witb data of the dilbr- 
ent conditions whieh may be found in this int<^ration. After 
an examination of certain properties of tbe integrals obtained, 
I rompare the woiicing ta the propulsive seiew ia fonnwd 
motion to its working st a fixed point. 

The question of investigation of the best contour for blades 
ia |Ki«e:l as a question of the eahnilus of variations. 'Ibie pnib- 
lein of the calculus of the dimensions of propulsive nmewa ii 
made the subject ot detailed atndy. In order to solve the 
fundnuiental telatioiM deriding the value of the anglo of at« 
tack, which ia effectively estaUiabed in eadi aeotion, and can- 
not he solved by ordinary methods, I have eomponed n mono- 
gram «itb four panmeten, aoeordiiig to If. d'Ocagne's 
method ot paralld taqgent co-ordinates. A aeeond nuNWinun 
has been piqnrcd in order to fteilitate the calealiia w the 
tnnctioa at, and of die eo-cflhdeDt at load g, but whidi wu 
dently baa not the impoitanee of tbe fonner, ainee the relatioua 
for which it gives niunerical valnea may be ealeolatad directly. 
The problem »f tbe eakmlua of propulsive screws ia thus en- 
tirely M>lved in tbe wideal aeMe for all praationl dsDMuda. 

Finally, I deal witb tile important qneatioo of the cboiee and 
adaptation of serews. I am led to eatabliab the new notion 
of imiYprs* famSiu of wrens divided into vuri< iie». ( p to 
now this has generally beeo limited to acrcws geometrically 
alike. I introduce the notion of the aciewB, wbteb an, so to 
say, hydrxi-dynamically alike. 

PasBiag to tbe eon^iariaon ot aerews among themselveBi it 
is natniu to imagina the diffiirent aeettons of bbides in akt 
wiaricinir camditiona, then we Bstnndly eome to functional rda- 
tiona eonneetin|f all aerews of the same variety. Hydrs- 
dvnamic similarity is established when homologous sections of 
toe blades of the screws of a family under consideraUon are 
geometrically alike, and when the fluid-current is directwl 
upon them under the same ineidence. It is thus that the notion 
of variety of a uniform family is reveah-il ns eliaraeterizcd by 
the »imiliirity of homologous sections of blades, independently 
of their effective pitch, and by tbe identity of the nrstcm (i) 
of effe< li\ e aiiKli-s of attaek of all the sections of each blade 
of thew screws. 

But Ihe iiitroihielioii of the system of auffli's of attack >' li) 
as a fundamental characlert.stic became |)ossilile when ex|itirit 
relalioiut were established between the I'ffeelive anjflcs of at- 
tack, the (fcoinetrical and hydro-dynamic characlerislic!? of 
.screws anil their workinp r<in<lilions, results attained for the 
Hrst time in this thesis. That is why we can now fix exactly 
in tliis way the miilual orientations of different sections of the 
hhi.ii- to \ihich thoM- developetl in the plane are preometrically 
Miiiihii. It is the latter possibility which renders the basis of 
Ihe theory of uniform fainilit-s and which leads us to the sohi- 
tii>n of the delleale pnddcni of Ihe choice and adafitallon of 
screws. 1 divide Ihe scivws into three sorl> Mniior srrew.s. 
optima or inuxinia s<rews, and minor screw.-;, all of which 
essentiiilly >lilT>'r in iheir yriirial | ■! ii|ii-r!ies. I esiaUlwh three 
fiinilaiiiriiMl 11 lalioiis coniieiiini; all Ihe .scn'ws of nni' kind 
and allo\\ KiLT i-l .'i dire<M solution by Ihe reaiHuL: ot a sinililf 
diapi:iiii i>l all the inlinite series of s*Tews which sutisly the 
III; I tionn of \-elocity, power and niunber of revolntions far 

ii l;h en ease. 

I in<licate the process of Ih' miirnirii trial I f.M' 1 '. ri ' 
For el|l>|>^!n•: the propeller screw in 1 a-*eM when the diilc "f 
liea'l le-i-lancc ot the vi'lin-le 01 liicoiiin; ion in view is un- 
ku'i'Au. which i- most u>uall\ the cjise 111 )irai iii-e. The in .'a- 
I III ' .■; the number of revolutions on the etlic:ei:''\ ainl liiinrii- 
snins ot s rew^ is ex.'Muiui il in outline. The •reoiiiclncal liasn 
of Ihi' COI1V4 [ I h III- ll-' ll iiM -. rcw dtsijfii are also given. 

The L-i'lli litl lii><ir\ i<t the lew leails lo a new melliixl of 
li. li iiir iMi the i-i> I'llh-ieiilv of lluid resistances Ini'^i'ii mi ti'f 
pniprrlici ol the ~rii w. This method lonns. so i" say, tiie 
iiasis ol' ;i|l ihe ( V |)(-Miiieiilal data :n i '-»-;ii v t.ir tl.e ealenlB) 
Ol !UTews in tbe suuie conditions of screw-workiug. 
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The £yolutioii of the Airplane* — Concluded 

By C. G. Grey 



•/ The Aeroplane 



The Henry Farnum of 1913 

In the Hfnr>- Kanjiiin of 101.'] f-ml thr " imi^Iut" ilt-^'.'^n 
crj'Stallizing into its ultiiiiale lonii. 'riif hIhiIc ihmcIuiu' has 
bttomc iii';it<>r ami uiorp compuct. Thu iiart'lli- shcllcrg the 
pilot reasonably well. Tin- tail, ilerator, and radder form an 
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useable uutt, and the peiitral <'fT<'ft is more worktimiiliki' ami 
less spread-eagled. Thiis t>|ii' wa^ i;l:iii:ali!\ toii.ljim'd with 
the " Shorthorn " AfauriiT F'aniian uilo a (-onipo-siti- inacliiiic 
ui( kiia;m a 'iit- ' ' i I o race " a jcsliii;r comhirialum tit Henry 
ami Mauncc \v(iii-h was (ioinp poo'i si'nife in 11(17, as a 
iiuans of IraniH:,: and aerial travel rathfT than ay a fighting 
machine. The 1913 type was a distinct step toward the Vicken 
■ad 7. E. 



Thf SopuUh Tabloid of 1913 
Here we have a uiuclnni' which marki'd a startimsr <li'velop- 
nifiit, T. t>. M. Siipwilh, liiiusell' u brilliant pilot: Mr. 
Hawker, a clcvir Anstnilian pilot, and Mr. Sigri.st, Mr. .Sop- 
with's chici' cntjinccr, proilm-iMl early in 1013 a tiny tractor 
biplune, witli an 80 hp. Gnome engine, wliieli startled the aero- 
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world by iloiug a top speed of 05 miles an hour, while 
poaSM a ing the ability to (Iv as slowly as 45 m.p.h. The result 
was obtained by skillful re^lurtion of weight, by careful stream- 
lining of external parts, and by close attention to wing design. 

It was the first high-speed biplane, for hitherto monoplanes 
had always been considered faster than biplanes. All the 
high-speed fighting biplanes of today — " Seouts," " Pups," 
"Camels," "Bullets," "Dolphins," "Hippos." "Snipes," 
"Hawks," "Elephants," "Squibs," "Kittens," "Babies," 
" Schneiders," " Bats," and othcrrs with fancy names coined 
affectionately for them by their designers and pilots, descend 
in the strictest genealogical tree from the original " Tabloid," 
■0 called bcean— it contnii:eil &o nuu-h eoneeatimted ezeeUenoe. 



The aO Avn, of 1914 
VoMow'mg soon after the " Tabloid " eaine a new Avro, which 
nnains today one of the most remarkable of airplanes. A 
luB* twiMenter, with only «■ 8(Mip. €hitaw, it pat ap a speed 
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ol' well over 80 miles an hour. As a war 
luaeliinc early in the war it did excellently. 
Three bombed Frie<lriehslia<Vn with siicce**. 
Toilay, Willi but slif;btly bi^rber power, it is 
llu' lust ol all traiiiiiit; iiiarhines. .\mong 
tivu -.aler biplatus il iiiaikeil n* great ail 
aiivanee af. iM the " 'I'abloitl " among single 
•OMinnr of the I<i>ihI»b Timet. 



scalers, and for the tsume reason. Can ful lightening, without 
loai- of Itiaigtfa, and careful stream lining. 

Thm Vkktn Gun 'Btu oi IM 
AIm, early in 1914, came Out lint gennine gun-carrying 
UplatM^ designed anti built by Yiekers (Limited). Obviously 
Of Fanitn inspimtion, or descent, it had a speeially strong 
nacelle^ to stan<l the v\orking oC the gnu. WiUi • lOO-bp^ 
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Gnome, it.-* sjieed was over 70 miles an hour. It was univi rsally 
known as " The (iun 'Bus." and the ntuue stuck to the wbohs 



The Alhatros fiiplane of 1914 

Another development of 1014 was the Albatros tractor 
biplane, with a six-eylinder vertical water-cooled Mercedes 
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engine of loo hp. Thi.s was the aneestor of all the big Irerman 
traetor hipl.uus uj) to the ])n'sent day. It, and they, aZC 
deaoendants obviously of the Breguets and Avros of 1910. 

r*e B.E.te9l 1914 

Just before the war the Royal Aircraft Factory- produced an 
unca|>sizable biplane nicknamed " Stability .lane." Her ofHcial 
title was the B. K. 2<% this being the third modifiration (e) of 
the 8e«>ond type of Mr. de llavilland's original B. E. When 
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once oft the ground the luai iiine lieu Itself, ami the pilot bad 
only to keep it on its course. Thou;;h slow in .spi - li and in 
maneuvering, the type wa.s useful for certain definite purpoees, 
and with further moiiitieation^ it survives today, and doea all 
that the Taube set out to do, with less waste of power. 

The Tuin C.audron of t9lS 

Tliough various e.\|)er;iaeut:i Lad been made with airplanes 
with more than one eiiL'iiie. ami though many wen:- designed 
in lfll4 wliiih alferwariln made good, the lirsl to lly regularly 
and with eon.'^isterit .si:i'ee!>s was tile twin Caudron, with two 
110 hp. Le Klioiie eii^'iiies. It nay tlienfiofe daim to be the 

li !>■ v.: II ■ • _• ('••■I r-",. Ii It 
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The Handley Page, 1916 



The Hundley Page Tu in of 1916 



Clofidy following it came the huge Ilandley Page biplane 
of 1916, with (at first) two Rolls-Royce engines of 250 hp. 
each. Like everything else in the war, they have since gone 
up, and the power is now far higher. One of these machines 
in 1916 took a pilot and 2U passougers to a height of 7000 ft., 
and in 1917 another few from London to Greece and then 
bombed ConBtautinople. 

7h« 1916 Nieuport 

The most noteworthy of the small machines of 1916 was the 
Nieuport biplane, with the !iO-h]>., hiu\ later the 110-hp., Le 
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Rhone engine. This was an excellent fighting machine, and 
a direct successor of the " Tabloid." It was remarkable for 
the curious V formed by the struts between the wings. 
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Virtually there is only a single spar to the lower wings, so 
that it is more of a IVi-planc than a biplane. The Germans 




The Spad, 1917 

copied this single-spar idea in their Albatros single-seat 
" chaaere " of 1917. 




The Machines of 191? 



The year 1917 is still too close for one to give many particu- 
lars about the outstanding features of its machines, but one 
may mention those which are known to be familiar to the 
enemy, and one may illustrate their outlines to show how they 
compare with the older typea, and thus be enabled to note the 
line of development. 

Here we have the Sopwith " Camel " ; the Spad, designe<] by 
M. Bechereau, of Drpenhissin fame; and the Albatros, D.iii 
type — all obviously deswndants of the Nieuport and the Deper- 
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dussin, and the Tabloid. Also we have the de llavilland 4, 
built by the Aircraft Manufacturing Company (Ltd.), and 
dc-sigued by Captain de Havilland, as he now is; and we have 
the S.E..5, built and designed by his successors at the Royal 
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Aircraft factory, both dcseendauis ot the B. E. Then there is 
the " Bristol Fighter," built by the Britisli and Colonial Aero- 
plane Company, of Bristol, and designed by Captain Bam- 
well, a pioneer of flying in Scotland, who built a machine of 
his own in 1909. It shows traces of the 1910 tnutor biplanes. 




The Aliutros III, 1917 



The Bristol FiauTEii, 1917 



Finally we have the Gotha Bomber, of evil renown, a de- 
scendant of the Caudron and Handley Page twin-engined ma- 
chines. Italy has pnxluce<i the vast ihrcc-engined 1000-hp. 
Caproni triplane, but its sheer size prevents it from bcmg 
illustrated to scale. And so we have in review practically all 
the salient steps in the development of the airplane from its 
earliest successful effort to its most modem types. 
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Some Problems of Airplane Design 

By B. RnweU Sknr 



In this En of Aviatioo when m an Daadbg and buOdinc 
thoomids of airplaiica, then bmn «m» into tiio fldd mmsj 
■o-eaOod idtplane designees and aoonastMal aogineen. Iha 
experienco of these nua has been mostly pacfimotoiy, if any* 
and they an oonstantly waisriog at iOiiM eouliiaioii or dcafgn 
whioh the past ezporiaDte haa pmcn iaademate or inoaiiable 
of akanding np nndar bafd unge and aetnal fluAt eooditiaiiw. 

We xaqnixe geouine aeronantipnl experts. Men vko hjava 
nude it a special study from tlie beginaiug of aviation. Tbtiy 
may not be eoUcKe gndnates or masten at mafheuaties bot 
oboiild have aoiBaeat.Jmoirlsdge to make all stress disgrsns 
•od peftomaaae eharta. Abore all, those who bare gone 
tbrana^ the boiMing np of the indnstn, art; particuUrly fltted 





Fial 



to act as pnustieal bniUeES and designen. It nqidiw airplane 
men to constiuet dria mighty ^Mt of airplanes; not meo fkom 
diffamt toadas in tim automotive industey. 

Prsetieal^ dl the newcomers talk of is the factor of eafety, 
and what after all is this thinirt The incident of the famous 
8t> lAvrence Rivi-r hritlge vrhidi Imd the very best engineering 
in the world figuring its strength, and yet collapsed twice, is 
proof of that old sajnog: " Thf> so-called factor of safety is 
only a factor of ignorance." Tliese methods ars nevotheless 
the ones to be used now : but to prevent its being a factor of 
ignorance we must nse fundamental factors of ezpnienoe. 

A few of the most ootnmon imsiukcs oL Ww^e newcomers 
that have omue to the writer's notice are the following : 

A proeedure often poorly followed in detiiguing an aiqilone 
is the correct balancing of the component parts and giving 
thciii the <'Orrec't rciutiori with the center of pressure. 

Some (lesigners draw the complete machine, locate (he center 
of pressure and center of gravity, then give them the correct 
relation by shitting such weights as the pilot and pas.senger 
or the gasoline tank. This mi thml is very poor inn.*iimf h as 
it doer* not allow the bodv struts nii<i ties to be attached at the 
proper )il.ii'<-<. Tiic irasoline tank should bo given aa naariy 
ueiilrul [jositii'ii as jiossilile, and not sLittfil. 

The seat - i IlimiM not be uiovod, rm iri r :i proper anil I'oni- 
fortnble un.inL- mt'tit i-s rouchfJ thai urniugeuient should 
n'uuiin as :ii \ n ivini: I rom this point may cause cratupin;r if. 
an luinatiuiil in -ilion. 'I'lie body shouhl he laid out < oiiii)ii'Ii'. 
taking into i i>ii-iiilcration ihr rantrt" of vision oi' the fiilol. It 
he i* to hv [ilaci-il ill ti'oiit a> in aonie European warSiinc s tln'u 
the gunner in tlie rear seat must have ample room lor aetion. 
It is <-<iriieiniie\ :in a<l\aHta'^'e to have two seat*", one almve the 
other <•! tlint tlie rirp one may l>e ti>l(le«i up allow i-iL' liiin to wit 
ainins! on the lloor i>l tiie l)oil\ :<ir nbservitlioij, eaiuera wurk 
or lionib iiro]>)iliig, thri>iii:li a iliMir in (he lloor. 

The (enter o!' gravity ot the entire body a-ssembly i> tonnJ 
by a very siniple uieihoii shown in Fig. 3. The weights of the 
ctMoponcut parts are multiplied by their respective distances 

AA, ■]- BB, + CC-, + Dl), -i- EE, -f FF. -|- GO,, etc., = ~ 

The first distance A being anything desired. W = the total 
weight of all component parts in the body assembly. 



After thm is done the wings should be considered. Tb» 
should be drawn npon a separate sheet and tike resolling C. P. 
and C. O. dataraiiiMd, aDowance being made for Ite mttk efi- 
menmr ot the nppar plane affeoting the combined location of 
the CP. 

"Vm wings are then placed on the body 
and shifted until the desired relations of 
C. P. and C CI. obtained. This will 
mppHf .to a nentral tail setting. It a 
poaltive or negative tail is nsed, the tones 
aetoated \a it mnat be taken into aooooat 
The resultiog forces caused tnr the leverage 
between the C. P. or Jl, and the C. O. or 
W, as wdl as thoas between the lines of 
thrust and nsistaaee^ mnat be gone into 
vary earefully when settiiiig the tail plane 
ao that the proper degme ot kwgitndinal 
ataUlity nmy be obtained. 

Then are several things to consider when plwnng the oon- 
tnls, of i^bieh a f ew an often ali^Mad. Thqr mnat, above alL 
be strong and well madcb In (he ease when flu atiek is oaad 
with a universal at tbo lower end this should be wide eiMnrii 
to give plenty ot tevenga On the bearings; thesa dwidd ba 
bmmn bnshed and laifS enongfa to take the eooatant mar. 

The zBddsr bar shoidd be lonK so that mm 9t afltloB 
be attabad, and aba to alfanr plcaty ot levenge for t 
puU as in reeoverang from a min. It is wdl to plane 
n-iainen- projectiug on esA (Me of the focit^ar* to _ 
slipping. These should be made integral with a tooC ' 
plate to cover (he edge of the bar and to take tto wear, instead 
of the common pnu-tice in whidi the shoe wean away the 
wooden bar and makes a very shoddy-looking job. AOow 
plenty of bearing area in the bar, as this undergoes more wear 
and abuse (han any other control. In ease of a nose smash, 
the pilot is sure to brace himself against it and take most of 
the stiock in this way. 

Always place the controls iu a comfortable position so the 
pilot in a long flight will not be cramped. The ' 
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board should not \m placed SO ktw that the pOot will Strike 

it with his hands or knees. 

In a number of European mai-hines a small <)uailrant, with 
ratchet lock, is pro\-ided on the stiek. that the pilot may have 
both hands free to make notes or " pull the gun." This ia 
never dune on training maehines. for the pupil may lock the 
control an<l become confused, which nmy result in an aoeMc wt . 
It is used only where real war work is to be done. 

The spark and throttle controls must be in such position 
that they can be emily and quickly reached by a most natural 



Digitized by Google 



The Internal Combustion Turbine* 



The advautug^H ilmi woiilii be derived from the- development 
of the uiteniHl-rombiistion turbine for aircraft work can be 
apprraated from the fact that a purely rotary motioii would 
then be available for these maehiues, ami nil reciproeattoj^ 
parts with their eooaeqaent Tibimtwm be eliminatea. Many 
authorities consider that the next progm step will undoubted- 
ly be on these Hues, and it is generally coniudercd that the 
praetieal limit of improvunicnt in the tlieniuil L>fliricnries of 
the p r a ern t engines hiui now \nfu reached. There is no doubt 
that in Mio-engiue disi^n the hta^'f' has now been attained 
where no appreeiablc prug^n-ss is to W. expected with the exiat- 
iag types of cogines, ui though minor impnnanentB will na- 
turally oontinne to be made, tn further edwioeiiunt with the 
motive power will beeome seceaeaiy to obtain better peiftmn* 
aneee from aircraft. 

The attractive poeaibilities of the gas turbine makes the de- 
vdiqnnait of this problem well worth invcstigatiug, and an 
aeeoont of the work done up to the present may perhaps be of 
interest. There ia every reason to believe that the problem of 
designing a aaoceaeful intemal-eouibuatkHi torbine ia capable 
of a comparatively eaay solution, and immeuae advantages will 
be obtained when this engine i« a practical proposition. The 
turbine which wns desired by M. Uw€ AmtuigtaA ww bnilt 
in two siies, one of which was constmeted to hsve an output 
of SO bp., and the other waa experted to develop ten times this 



Armrnfmni Principfr 

The 3(i0-h}i. AniKiifiuuil liirliint- ilcvt l.i|i<.ii pun lu iiUy the 
piAvir lor wliidi it wns iic>i;.'iic<i, iimi both si/cM i>t I'nginos 
vvi.rkcil on tin- (•Krivljinl-pn'ssurc jirmcipii'. Ilic c<irribiis!in[i of 
ti:v luix'uri' liikui:: (■hii i i tnilinuously on hs ctitriiurt iiiln tl:c 
1 onibiistiun i-bniiiinr. I'lii' liid uwd iliirinfr 'be li-.-l'- wun 
petrol, un<l i b < ini al wii> cHi|>b>yi'd on lbi :^i' imn biii<-~. 

Owing to t\\i' lctr.|i( r.ilnrc ot th»> jrasi's liiiriii;: rniiibiisuon, 

the chamb^'r <lr. iilrii mti' 'uo ]ioL-iuins. tbc lii.^i b«'iiig lined 
witli cnrt)oni!i<lurii, iiii'l iK.' -n .'iiii un-. iai krti<l with a </)il 
tlauUf^h whii/li uatii' lloun: l :ii mindly. Tl,i^ l.as ibi' pITt'ct 
i>i i-o,iliiif,' tin- iir I ;lif uiitcr was 4iduull4'd to the turbine 

ii: I'roijt ui tbo ^\]nu it wa» vaporiaed by the ignited 

•jax s aii'l bad 11 tun her coolini; < lTccf. 

In Ibfsf lurbincH tho actual iimli'im ] .1 u<i',i< ini; ]niwi r thcre- 
li'Tf lit ! .1111c a mixture of slcani arnl i.'as, so tliat |H'Wi r was 
f.cniti'ii by Ibis stt'Uiii on a sciiiicuhat fiirciiiar iitimitilc to 
that adopted in s«'mi-I)icsci cikiruu H ii>iiil' uati-t in].-, i -in In 
this, as in all other gas lurbiiH tlic air Inni to be 1 n;ii)iri s-i -i 
in an external air-ioniprcssor iM'lon (■liiii: ailiiiittiil to the 
combustion cbumbcr. whicb is one ot tie in'i're-it detects of 
the principle of the iii1ernal-<'ombiist ion tHrbinc<, fspcciiilly if 
a retiiproeating couiprcssor be cnipb>yc<I. With tbc ;iUO-Lp. 
.\rmcngaud maeliiiic a compi t-^sor of the rotary tyjic was 
a<In]>t<'il, couiilcd direct to the gn^ iiiibine, aiei t)ii arrimge- 
ment was fairly satisi'actoiy, the air entering the couibustion 
dumber at a pnasuie of about 100 lb. 

Fuel 

The Arinpn'„'!Mul desi^rn ol internal i 
doubtk-s inive b. I n developed :o ' inl 
although the results obtained Irom 
gave grent promise, no work ^e- ins to 
iicd out in iniprovinu' or inodiiyiug 
certain exactly what degree ol c^'Ononiy was ubMitaii with rln! 
turbine, but it is understood that the eiMi-iiin!i;iiiti uas not 
rciluced to nearly that ot" tlic present deM^'ns ol if. ip;,M a-irjg 
engines, which devcloii a horse power with a h^ al . \|» ii.lit ire 
ot ie-ts than lO.tKM) British tbennal units. 

The Karovodmc turbine was ot the explosion tv[H-, ami tlie 
method adopted showed great varialioii tiorn the altove <b >ign. 
A series oi explosion chambers divided into two portions was 
employed, one portion of each cliaiiiber being vertically above 
the other, the lower being water eool.-d and acting as a nuxint; 
chamber. The ignition ]du<; wa< ItMMted in the upper part, 
and this portion was pri>\idcd witli an outb-t for ilie expbxlcd 
gases into the no//Ie, and tlience to the turbine blades. A 
niixtnre of air and ga.sobiie passed troni the bottom oi the 
combustion chamber through a Ibip vulve into the ui)per part, 
and this valve was held upon its seat by means of a spring, 

• Coartctr «t FUtlHt (Loadoa.) 



i.3tion turbine euuld 
heavy tuel oil, and 
engines a]>parently 

liav>- bi'i'ii i( I eii'ly ear- 
ihis ib-ML'n. It IS nn- 



so that it euuld only be opened by pH 

suction above. After ndmissiOD OK tDSSiri 
the valve the miztnn wns eacptoded in the npfwr pot of i 
eomhustioB chamber, and Itam this the gases passu into the 

nozde. 

Combttstion occurred in the t<» poirtioas ot tim ehamber, 
and after admisaion of the gases mto the turbine there was a 
partial vaentun in flNs% the pnasDze being about 2 lb. bdow 
that of the «tnioq^iM»^ end fliis was soffieisnt to ennse th» 
flap valve l iet no eu flw lower nnd upper parts of each ehambsr 
to open, no that air and gaseiino mrs ones more admitted into 
the eambuslian duunber. Tbn ehaigo was again ignited, and 
the eftH* waa continually npoated to obtain uniform rotatlMk 
of the turbine. The remits obtaiasd from thte maefaine 
apmuently quite good, but nnfo 
followed up, and practically no < 
tained with the deaign. 

The most important stq> in the diieetion of the devdopmant 
of a canuMireiiil intcmnl'^Mahnstion turbine haa been made by 
Ifr. Hans Holnmrtli, who haa now bnilt a machine with a de- 
sigMBd output of 1,000 hp., and has made numerons tests upon 
it. This turbine embodies a totally different principle foom 
those on which the two previous types were designed, altbouj^ 
it is also an e.\i>lo»ion turbine, and it may be mentioned that 
l<revious to construoting this large machine a small ex- 
perimental one waa bn3t in lOOB. The tests carried out on 
this engine were most instructive, and it was from the rcKultH 
of these tests that mod ilk-nt ions were made iu the larger ma- 
chine, u|>ou which 8 considernble nutulier of itnportant trials 
have been uarried out bv the in\cnior, which were moat sue- 



Hotzwarlh Turbine 
The Hokwarth turliiric lias in many ways the most logical! 
jirinciple of operation which ha.s yel been develops! in any 
intemal-combn.slion turbine, and llu- designer slates that the 
following conditions an' essential lor a praetiiable machine: 
(1,1 (Iperation with peiioilioal condi i^t ion. t.r., the e.Xfilosiou 
type must be us<m1 as with reeiproeatitig en;,'ines, (2) The 
space in which eombuatii>ns takes place must l»e closed on the 
exhaust side leading to the ae-nal turbine, at least <liir:ng the 
greater portion ot the r-liaii^un.' \m(1i tlic eondjiistible !iii.\ture. 

(3) The comiiusdon cbauiber must tie ilo.-w-d on llie a<lnii.ss!orii 
or charging side during the eoiiibusti<m and expansion peruiii. 

(4) Tlie combustion clminber niu-t be .>,,as eriL'i'd »illi air iUir- 
aig the interval l)ctwe<'n the individ.ia! •■\i'l(i~iMn~. 

It is equally satisfactory tor the closing arrangenuiits to be 
on the e.vhaust or delivery side on a turbine complying with 
the above conditions and provided with a combustion eliamber, 
or lor the admission or charging side to be provided with 
me<-haii:cally operated vah'es wlii< I; serve (o delner air into 
the combustion chamber. Tli' Ho /warth tiirbim s were of the 
vertical design, with the .shalt arranged vertically, but the con- 
struction is equally applicable to machiucs of the ordinary 
design with hori/onlal shafts, 

.\ series of combustion chambers are provide<l around the 
[terndiery ot the machines, the number of the*e in the l'")() lip. 
turbmc being ten, nnd they are arranged so that the explosion 
tidscs place in one combustion chamber after another around 
111.- ntiole eiivle. The oil fuel or gas is admitted to the com- 
bustion chamber, which at the time of the admistiiou is full of 
air at a comparatively low pressure, it having been prev iously 
pumped into the combust ion t hambcr and thence through the 
tui%me at the end of the i>n'\iouH ext)losion in ortlcr to scav- 
enge out and cool the machine thoroughly. After the admis- 
sion ot the gas the inlet valves are closed, and explosion i.< 
caused by means ol' an electric ^imrk; a valve leading to the 
turbine noiszle is then ton eil open by the pressure, and the 
<;n<M-<< pass through to act on tlie vanee of the machine. 

fbe gases acquire velocity in their pa.s.sage through the 
noxzles, nnd then impinge on the vanes, whii h are of the or^ 
dinarj- impulse type «ith two rows of moving blades and 000 
row of fued bladui. The nozzle valve is opened by the pil^ 
sure due to tlie expIoaioD, but is afterwards closed gmdunDy 
by mechanical means, and during the period of closing more 
scavenging air enters the turliine under alight pressure, so aa 
to elenr out the products of combustion Imn the machine, 
leaving it tM of fresh ftir ready for the admission of petrol 
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or niher fuel into the eomljuatioii chamber for another ex- 
lilosion. 

Coaling 

The air a(imi(l(><l to the niarhiiu- also has the effei-t of main- 
latniii(; th«> li'rn|K-niture at n reasonably low limit, and no 
water i-oolinp was netM'-i.-tary, as no exeexsive heatinpf of the 
htailes was found to o^-cur. The lilades were eonstrueted of 
niekel-steel. and as water wait not formed during the uroeess 
of combiiiition, no corrosion tMi-iirred tliroughout thi- louf; 
period throuKh whirh the turhiite was tested, also the hlades 
gave no trouble. It was ditfic-ult to obtain the antic-ijiated 
)iower out of the nmehine, and thi- eonsumption was tiui so 
satisfactory as had bifn anticiimt***! : but many fuels wt-re 
Hucc<>ssfidly cmploytHl, an<l it is mterestinj; to note that heavy 
oil w.as utilized wiili suet-cs-*, a puherizer of the Hiesnd ty|K; 
bein;; adopted. 

The experiments demonstrated that a hiph spi'cilir i>ow<>r 
eould not be ohtaimsl from the coudmstion chamlx'rs when the 
number was relatively siuall, and that the efficienoy of these 
chambers is lower when they are snudi than when of moderate 
size. This tends to indieate the dilbi-idly of eonstnieting a 
relatively low-|>owcred pas turbine and the suitability of this 
type of engine for the largest outputs, It is. of course, ap- 
parent that there aru no nmximum limits of |>ower with a 
turbine, aa in a rceiproeating engine, when- the ])ressur<'s on 
the piKton ennnot be allowed to reaeh a high figure. It was 
found that the design of the nozzles for gas <-ould not be based 
on that of the onlinary steam turbine noz/.les, and that the air- 
scavenging i)ro<'»'ss between two explosions was neeessary for 
reasonable efficiency with this cycle. 

The scientific aRpe<'t of the 4tesign of the Ilolzwurth turbine 
is of great importance, and data of consiilerable vaUu- has In-en 
deduced from the results of the ex|>erimetits on his machines. 
The teiuperature of the mixture betore ignition has an im- 



portant influence upon the efficleney of a gas turbine, and this 
shoidd be approximately the same as that of the outside air; 
also many other iiiipurtnnt points in connei-lion with the design 
of intenml-combustiun turbines were decide<l fnmi the results 
of these ex|>erimeuts. No attempts was nm<ie to obtain an 
extremely light weight per hors4'powcr, such as is nii-j-s-sary 
for ain-raft work, as up to the present the experimenters have 
<-ontlned their attention to machines for industrial work. 

An internal-cinnbiLstion turbine proposal by Inrig which 
makes use of the steam latth for purposes of scavenging and 
kwping the temperatures of the internal parts within reason- 
able limits has Ik'cii built, and is intende<l mainly to employ 
heavy oils. This is of the horizontal di>sign with an output of 
.til hp., and the ortlinar>' reaction blading with several rows 
of blndes is employed. The machine is of the double How t>-i>e, 
and the admission takes place in the centre through one port, 
there Ix'ing three valves, one each for air, oil, anil water in- 
jection. The valves aie of the piston type, and are operateil 
by eccentrics mounteil on a lay shaft driven from the main 
sliafl through gearing. 

The air compressor has to supply air at a high pressure in 
oriler to give a sullicicntly high teui|ierature to ensure com- 
bustion of the heavy fuel which is injecieil into the turbine 
immeiliately after the air. Dire<-tly the combustion coui- 
men<-cs, water is sprayed in, and, owing to the heat generated 
by the combustion of the -fuel, is converted into steam. The 
ignited gas and steam then pai^ses through nozzles on to the 
vanes of the turbine, in which they expand down to 
atmospheric jiressure. and their energy la'coujes converted into 
work. There is no doubt that the problem ot designing a com- 
mercially successful internal-i'ombuslion turbine will eventual- 
ly be s<dveil, and there ap|H>arH to lie no reason to anticipate 
that this l,vpe of engine cannot la- applieil succ<>ssfully to air- 
craft. 




Amkuk AN Naval, Fi.vini; Ro vt BKtNu Set Off Shoue in Fk.\nci;— This MAi iiiNE, Wun it is Eviuexti.v of Frkxch 
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TlIREE-QrARTER KliOXT VlEW OP THE StCHTEVAXT SCOCT 

An American Pioneer Design 



Tho (•oiitciition is often niailvi tliut the monifolil difnculties 
atlt'rwlant upon the civatioii ol' an AiurrirHn air lleet hnve to 
some extent be«n due to the lack of original lliuu(;ht in Ameri- 
can airplane degifi^). While this opinion was perhaps justified 
in some cases, it should nevertheless he considered that before 
this country entered the preat war, Ihei-e was no incentive, be- 
cause of small Army and Navy ai)propriations and lack of 
sporting; interest, to develop original ty|K.<<i of machines. 

That some American airpliuie designers were not, however, 
hoi)elessly outctawM'il in their iileas by foreijrn developments 
may Im' se<'n from the accompanying illustrations which repre- 
sent a single seater scout designed and built in Ifiti by (Jrover 
C. Locning, then chief engineer of the Sturtevant Aeroplane 
Co. of Boston, Mass., for the latter concern. 

This machine was the outgrowth of a design originally de- 
veloped in 1914 by Mr. Locning and Lieut, (now Col. I T. deW. 
Milling, I.'. .S. A., at the Anny tlyiug school at San Diego, Cal. 
As may be swn, the nmchine embodieil a number of features 
which are now eurri'ntlv found on the latest machines of the 



fighting type, but which were distinctly ahead of their time. 
One may thus note the pyramid truss, the " half-wing " feature 
created by the streamlining of the single lower spars, the care- 
ful cowling of the stationary engine and the use of overhead 
radiators si-t into the wing«, both of which l«i-ame rw-ognizeil 
Gennan features but a year later. 

Particular attention was also paid in the design toward 
affording a wide range of view and facilities for the mounting 
of a machine gun, while the compactness of the general lay- 
out was quite notable. It .should Ih^ not<-d that nil .structural 
parts of this machitie were built of vanadium steel. 

This machine was fitteil with a 150 hp. Sturtevant engine 
of the 8-eylinder, water-cooled type and weighed, net, 1,000 lb. 
During l!)lfi it was frequently flown by Lieut. Milling and Bert 
Acosta, but the restricted nature of Squantimi Field, where the 
trials tm)k place, were such as to cause several crashes on land- 
ing. It was little realized at the time how typical these ex- 
periences were of what has be<'n found in Europe in the de- 
velopment of new niachinrs. 




Side View of the Stcbtevast Sooct 



International Aircraft Standards 
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2}'l — Specifications fnr iirpianf Spar 
}' Ornish 

(Je.nerat.. — 1. Th«> gfiHTHl sinH-iticatlonB 
IGl shall form. nwirdliiK i" their np- 
pllcabiUt}-, a itart of tbese speclflcatioDS. 

GowonnDx Am Gomu. P w o wbwm . — 
S. matntal aludl bt the Iwiit long 
oil rnmlsh, snUnbl« for njiplIcQtlon on 
wood, " (lopwi " Unen or cotton, nnd metnl, 
and must ti' rwlstjint to air, Hglst, nnfcr, 
nnil t<i wiir-liliii; with warm soup watir. 
Till' iiijiniif.H turor Is Klvt-ti tljc rr''!il'''^t 
l:ilitmlf' ill rill' Kflwtlon of raw iii.iti'riii!s 
ami In the itrocvsg of manufacture In 
ordir to produce « praduct of tllO UgiMOt 
quality'. 

Vaxmu, Pnmnn ahv Twobj-^. 
The nurtoial aboil eonplr vlth tlie fol- 
knrlng tequliemeota : 

(o) It aball be clear and transparent 

{h) Its color shall not be darker than 
a 8t;iii<liird color Holution. made by dis- 
eolviuK ♦! jrrnuiH of pure ii'>wder«l itotas- 
Btam bichromate In ( iiMe centimeter* 
of pnre concentrated sulphuric acid 
(si>eclflc KTnvIty 1.S4). Gentle heat may 
he uaed. if iiectiiiiiary, to aeciire a |ierre<-t 
BolnUoo ot tbo btahnHBOte. The color 
comparlaan will to nude by placing the 
vanmll and tbo atnndard color solution 
la door, thla^WOlled glnsts tubes of the 
same diameter, 1.5 to 2 ofiitlmeters i% 
to til I"-), to n "biilli at U^iiH 2.r. 
(-(■ntiinptrrs (1 in.), aiiil riirti]ijirine the 
niliirs by limkuif; tlirougli the tiili- > inTiiNH 
Ilif roliunn (if tlie bv t riuisiinillt-d 

light. 

(c) It shall be below 35 dee. C, (80 
deg. F.) tn an ocm toiler. 
id) Tbo ▼oralflh dull lio flowed on one 

ildo of a 10 by 15 centimeter (approzl- 
motel? 4 by <> in.) panel of brUfbt tin. 

The panels nbiill be approximately 0.3 to 
ti. I niimni. t. i> (0.0125 to 0.015S In.) thick 
iW to HX> lb. welgtit of tiftse metnl per 
Htiinilanl Iiox of 112 shfiMs, I I l.y 20 In.. No. 
30 t" No. Its U. S. slHUdard plnte pnige), 
and shall lie cleaned thoronghly n-lih beu- 
col. Wbeo the panel la hekl In a verUcal 
posltfcw and nulntaiaed at a tamperatare 
of 21 to n deg. G. (TO to 90 dcg. >.), die 
ramlsh shall be set to touch at a point 
not Icua Uinn 2.5 centlmclers (1 in.) from 
ttie side of fop edges of the tllin. In not 
ni'ire t!i in .". hr, ; and shall dry hard In not 
uuirt- Hum 24 hr. to n clcnr. h.'ir<l, t;l"^>'J' 
film. The imuel shall tlicn alln-., 1 to 
dr>' for a further period of not kbs tliUD 
B dayo and tlMB te bKmiilit to a tenipera- 
ttire of not tees than 21 deg. C (TO deg. 
F.) nor more tbiui 24 dep. C. (".'i deg. K. ), 
and mnintnliH'd nr tliis temperature fnr 
not less than 1.' rain. The panel, with 
the V!iml«hc<l side on the <iutslde, shall 
th'-ti rapiiHy ji.- bene <|i>iililf o\er a rod 
.'i iiillilim-tcrs in ) In ill;nn(Her. The 
viiriuHli tUm BhiiU show no cracking or 
linking at tto point of bending, 

(e) Tbo Tamlab diall be applied to a 
baaswood panel which has been filled witb 
one coot of dmi> black in oil thinned with 
turpentine and drier, and allowed lo <iry 
for not than 10 tiny* before n|ipIylnK 
the va^nl^!l, !t shal! h.Tve suitable body 
to give pri>pi'r Irii^hhi);. Mowing, anil 
covering pn.iprrliis. The lirst coal of var- 
nlab aboil Ik- allowed to dry 4.s hr., then 
llgtatly sandiiupered, n second cont ap- 
plied and allowed to dry 72 br. The 
panel ^all then be Inclined at an angle 
of about 45 deg., and a irentle stream of 
■ old tap water allowetl to How down the 
middle of the piun'l for IN hr. After 
n ipUij; off any dt iH'slts i!ue to the tap 
water with a chamois akiu, the rnndab 



Khali show no whtteniDg. dulling, or other 
defecta. A small stream of boiling dis- 
tilled water aball then be allowed to flow 
down another portton of tbo panel for 
20 min. Hie water ahall be alphoned 
through a small glass ttihe, directly from 
a container in which It is lioillng, onto 
the surface of rlie piuiol. In pucli a man- 
ner that there \\ iK i e iin ai>i>reclaMe 
lowering of the tenii.eraliire of the water 
before It touches the varnish film. The 
siphon deilrery tube aball be In a plane 
neorly pomlM to tbo plane of tbo panel, 
00 that the liupoct of tbo water wfll not 
tend to breok the film. Tbe varnish sbnll 
aibow no appreciable whitening and no 
more than a very slight dulling or other 
indications of marked deterioration, either 
wbeu observed Immediately after re- 
moving from tbo wntor or altar dutng 
for 2 hr. 

I.SoTK. — In Ecneral, results comparable to 
till"-! Kl^-a t-y the alioTo mL>tbo<l may be ob- 
laliittl hy duwinK onp nmt of vartil«!i on dopll- 
cntp ikaui-U of tiriiclii :in. ilmrr.MKtily ■ Iranci 
with benzol, allowing tn dry 4S |j>inrs, nnd then 
Immi-mlng onp of thp ponelx In distilled wate-r 
Ht ri".ni !■ mpTatur? for 18 hours and Ibe oih»r 
|iiini;l 111 bellluit distilled water for 1.1 mtnutfu- 
Btit ibi' test un wooi abuuld be madn In all 
'iinF »L<.ii there la any doubt regnrdlDK the 
r.sl«i;iiin' of the Tamiso to water] 

(/) The varnish shall appltcfl In 
three coats to two \int11lf<l panels of maple 
wood not less than 14 liy 45 bv 2 cen- 
timeters (.nVj by IS by % In.), "allowing 
3 days for the drying of each coat The 
flnt coat, after diring Indoors for S daya, 
Bhatl be mndpapered lightly with Na 00 
!>aiidiMii)er t>efore the nppUcatloo of the 
next coat. Tlie second and third coats 
slmll not be sandpai>ered or nibbed, and 
the diijillcatc panels shall lie exi">sed out- 
doMTN. dee. to thf rertleni, fncinf? south, 
."1 da,\s after the ap|ilii lit ii>ii <if the Hni.'iti- 
Ing coat. The backs and e<lges of the 
panels shall also be Tamlahed with three 
coats of the same sample, bat for these 
surfaces the details of tbO *^fltb<ffl of ap- 
pllcadoii ns ui^(-u need not be adhered 
to, and the efre< ts of exiiosure on these 
surfaces will not be considered. In the 
lust, tin- varnish «tliall show satisfactory 
duraliilil.N and vvesither-resisl iiij,: projier- 
tles. In ca.-ses when the award of a con- 
tract cannot be delayed for the results 
of the expoaure test, award may be made 
on tbo hoals of tbe otbor retintremaotat 
btit a TunMh of any apeellle brand wbleta 
does not prove satlsfnciory In the ex- 
|M>siiro test may be omilteil from con- 
sidi-ratlon In future awanl-i. tii-d a pre- 
liiiilnaiy subnds.slon of sani|:Ii- f.ir mak 
iiitf e.vjiosiirc tests may be enlli-d fiT. 



2F1' Sp^ification$ for Mcrrortied C.olton 
Airplane Fabric {Grade AS 

(ii:NrR.*t.. — 1. The general siietilleations 
IfJl shall form, act-ordlng to their np- 
plicnbtllly. a purl of the^^ s]M.-eilicatioD8. 

MAiniAL.— 2. (a) The warp and filling 
yarao used in the mannfnctnre of this 
fabric must be slse 2/00, ncctirdiie.: to the 
English cotton yam numl-ers. A loieram e 
or plus or iiiiinis four ( t41 will be al- 
;ow<.d In the ^i/.e iif sliicle y.nrns. 

Co The leiifilb oi' slie st.iple of the 
fiibrie must not be Ii^s ihaii I'-.. In. 

.MAMFAnL'Uii."3. (<i) The yarn shall 
be comhod (alngle or double) and aball 
be merceriied under tension. 

(f>) It Is reeoramended that the .sitiiitle 
yarn be Riven 2S to 34 turns per Inch of 
twist and Hull It? turns per liieli Ike used 
for Iwlsiim: these yarn.H to;;i'tlier. This 
procedure iniiy he altered provided that 
the faiiric <iinforina to this specification 
in other respc^-ts. 
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(e) There must be at least SO threads 
aiMl not more than M tbretds per In^ 
In both warp and filling 

(d) Tbo weave ebaZi to jdaln weave; 

(0) Tbe fbbHe urast bo onlform In 
Btructnre and free from manufacturing 
Imperfections. 

if) The fabric, under normal moisture 
'^inditions. must not Wdgh mOTO ttUI 
4..'i or,. fKT s<j. yd. 

The width must be 36 In. 

I'HYMCAI. PsoPEKnES A Nil TESTS. *. — 

TemaOt Totf.— (•) Tlw teooUo teat aped- 
mens, prepaiod In aorardance with para- 
graphs 5(a), 5(6), 5(c), shall t« exposed 
for at least two hours in an atmosphere 
of ( 5 |ier cent relative homhUtsr at 70 deB> 
F 1 21 deg. a) and tkeB tested In tblo at- 
mosphere. 

ib) The distance lK'twe<>t: the j iws or 
eliimi>s of the testing machine at the be- 
ginning of the teat shall te 8 In. (» cm.). 
The pulling jaw atoll move at tbo rate 

of 12 in. per mln. during the test 

tcl The average breaking load of the 
tlve sp'-'lu'ens cut in the d!r«ilon of the 
Wiirp and the average iir.iikins' Ii.iad of 
the five sfiecimens cot in the direction of 
the filling, as shown tn ng, 1, nuiit oadi 
be at least 80 lb. 

(d) The ehngnUon tlHll to nb t rir t a 
when the specimens are snbjeetod to cadi 

of the loads given In Table £ 

<f) Whenever practlcablov an auto- 
grjiphlc record shall l)e taken. 

(/) The elongation must not exceed the 
values given In Table 1 by more than 10 
|kt cent. 

{g) The average results for both warp 
and flUing Aall to reported aapnratrij. 

TiisLa I 

Etongadon KioDs.-ttlon 
Teaalon ia lacbea. Id Incbes, 
lapoyal* 9^ 

20 .80 .40 

"n 1.20 .04 

Test for Si:ing.— nn Te^ts f. r "-i/'nir 
shall lie condueted a> : H a: 

(1) Pry siunpl«*s wel^liiii),' i.pproxi- 
mately O.IS ounce > .'"> f;ni.) in tared weigh- 
ing liottles at 221 to 2M deg. F. tl06 to 
110 deg. C. ) lo constant weight. 

(2) Bull the samples iii water for 10 
minntes and rlnso ttaocongtily. 

(8) Digest each sample in a solotioo 
containing 15 centimeters commercial 
diasl<ifor in 500 centimeters water at 140 
deg. V. (00 desr. C. t for two hours 

(4) Wash tlioriinfrMy in hut; water ai d 
tlien l*nll for one hour In 'iiK) ceutiiueters 
distilled water and wash tigaln. 

{r>> I fry lu tared weighing bottl«« to 
ec.nstaut weight 

(U) Pwcentage Oiling = 

loss in weight ^ 
original weight 

(0 The fabric must not contain more 
than 3.5 per cent of sMng, as determined 
by the at«)ve method. 

Ml rc( I iz'ilion I'cil. — (/) Take appruxi- 
ninte'v one i.iurlh siinare foot of the doth. 
leuiH ise it: Iniilitij: distilled water and stir 
or. a>^ii>n.il ly wliile cooling. At the end of 
10 minutes pl:i<e a strip of blue and a 
strip uf red litmus paiwr into the liquid 
with the fabric and allow them to remain 
B mbrateo. At tte end of this time the 
litmoa papers must have retained their 
original colors. Any cloth showing either 
an acid or alkaline reaction sbttll be re- 
je<-lwl Till- t>-st may b<^ n.ade on the 
varn liefore weaving by subetltuttng a 
small handful ot tto yam tor tto doth 
sample. 
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SjxEcnojt OF TrsT SrK iMFNp. — 5. (a) 
Samples for tt^t- -li.ill taken from at 
leant fivi> I'olts ill i-.u-h \\ht\> woven, 

(6) Tlie sjiuiple taken frnui a txilt 
Bhall be 1 yard long aud tlie full wldtli of 
tka bolt; it aliall be rat fram tlM faMe 
«t ■ pout 10 jrarOs from tbe «ad of fht 



praiihlc r«!ord Bhnll lie taken. tin- it\<\c< <<( (lie test tiiieclmeofi uulll a 

(/) The elongation must not exceed the width df i im h of woven fAbrlo remaln». 

vnlues jflvon in Table 1 l>y more than 10 I.SHenTio.\ a.nu KiiJEirrio.N. — ^l. The !n- 

per eent. siwiior sliall mark all aei i pied materiiil 

(g) The average results for l"«tli w«n> close to the cud of eacli bolt wltii the ottt- 



(o) Tsflt spcoimcui; for tensile tests. 12 
InobeB long and IVi Inches "1<le. shnll l>e 
cut from each sample taken as slmv. n In 
Fie. Thrrarts shall Ih" iiu1I<n1 out from 
the tiidi'H of tlio tent s]H-i'iiueiis tiiitll a 
width of 1 inch of woven fabric reinalns. 

iKsrecTioN ASD REJECTION. — 6w The In- 
s|)ector Bbnll mark all accepted materiftl 
ckwe to the and of each bolt witb the 
oAcial accei>tance stamp. Rejected ma- 
terial Bhall be marked with the rejection 
titamp aud shall not l>e resubmitted with- 
out the exprpRs consent of the pnr<l)aser. 
The aeieplanee and ngeci m s'.auiiis 
shall be so placed that they do not injure 
the material, or, In the case of rejected 
fabric, so that the luarklng does not pre- 
diide the use «C tbe material for otber 
ttian aircraft work. 

Kkflacemerts. — 7. All fabric that does 
not conforiu to this stu-ci ilea t ion shall be 
njKted and shall be replaced by the 
Mt BB fiMtwe r at hta expense. 

2F2.-- Sppcificatinn-^ for I lun/ rriTtzrtl Col- 
ton Airplane Fabric \<'rndc .(J 
Ge.m:r.vi- — 1. The (;e:n r:ii iiei ili -ations 
101 shall fonu, aeninliii}; to their np- 
pllcttbiUty, a part of these apeciUcntions. 

Hatekial.— 2. (a) The war|> and fill log 
fvrm uaad la tba siaDnfactDre of this fab- 
ric miiat ba alae 3/00, aoeorataig to the 
Kngllsh cotton-yan tinmbefs. A totonnce 
of plus or minus femr (±4) will be al- 
lowed In tbe size of bIdkIo yarns. 

({() The leuKth of the staiile of ihe fali- 
rlc must not be less than 1 '-j inches. 

M.\stFA<Ti.RE.— (u) The yam ritaU 

be coubed (single ur double). 

(ft) It to iMomnMnded that tbe ata^ 
Tun ba gtvoi S2 to S5 tarns per Inch of 
twtot aoa Oat SB to S6 turns per inch be 
twed tor t<iiMng thia jm together. This 
proeediire may be altered provided that 
tbe fiibrie eoiiforius to thto spedBcatlon 
In other resiM tts. 

(r) Tl.eic iiniiit be at Ifiist '.C, tlireailH 
per inch in warp and sti threads i-er inch 
In flllinj;. A tolerunoe of pluK or minus 
tiro (±2) threudu will be allowed. 

id) Xte mnve aball be a plain weave. 
«) The Ihbilc mmt be uniform in 
Stmctnre and free from mnnufaeturhii; 
Imperfections. 

(/) Tlie fabric, under normal moisture 
conditions, must not weigh mora than 4.5 
ounces jut .sqiinre yard. 

(g) The width must he Sti Indies. 

ThVSIOAL I'lilMIUIltS ASU X1.SI.S.- I, 

TcMile Te»t. — (a> Tbe tensile test specl- 
mens, preimred lu accordance with pura- 
gcapba 6 (a). S (b), and S (c), shall be 
aipoaed at leaat two hours in an atmoa- 
nlwre of (is per cent relative hiunkUty at 
TO deg. F (21 deg. C.) and than tested In 
this atmosphere. 

(6) The <l.st;iii Iietwe«-ii the Jaws or 
damps of the [(-stint; marhine at the be- 
ginning itf llie tent shall U' s inehis (20 
cm.). Tlie inilllog Jaw 8Uall move at the 
rate of 12 Inches (80 cm.) per minute dur- 
ing tbe test, 
(e) Xh* «veniae bcauktof JotA oC tbft 



TcDKlon 
ta Peuids. 
10 
10 
TO 



shall be reported sepnrati'ly. 
TABxa 1 
Elonsntion 
Id Incbvv, 
Warp. 
0.74 



LM 



Klunciitluu 
Id luclitA. 
Filling. 
0l42 



dal tiBBtstMUBi fltema Bujfttail material 
Aall be maifeed wftt Cbe r«|}ectlott stamp 
and riMll sot !« resubmitted without tbe 
I consent of the porchaser. The ac- 



ceptance and rejection stamps shall be so 
placed that tb«r d» not injni* tbe vft- 




t'li;. I . ff7i shoiriiifi th< iucaiion of tli>- 10 tol 

/■■) to In: rut ffnti the namiile. 
Tent fur si::, If), — ih) Tests for "izliii: t^-rlnl, or, in th 
idiall lie fittulih leii a.s follow.s ; 

(1) liry sampler weighing approxi- 
mately 0.1" ounce (.5 Rin. ) In tared welah- 
IMK bottles at 221 to 230 deg. F. (106 to 
110 deg. C) to constant weight. 



<-nHr' of reje.'tecl falirlc. 
HO th.'it the inarkiiif; ibics not pn'<'l(i<U' tin- 
ui>e of the material for other than aircraft 
work. 

BBruoHBHTa.— 7. AD Habile that doel 
not eanA»m to tbto apeeUkatlon dihll be 



(2) Boil the Mimpies In water for 19 rejected and Oball be rei^ced by the 

tuiniite« and rinse thorounhly. 

(.Tt Digest each sample in a solution 



i-onfaininK !.'» eubie <fntirneter8 wininer- 
cial dlsatofor in .ViO cubic centimeters 
«aler at 140 deif. F. (HO dec. C.) for two 
hours. 

(4) Wash thoroughly In hot water and 
then boil for one hour ba 600 cubic centl- 
meters distilled water and waah again. 

(6) Dry In tared wcdgblnc bottles to 

constant weltfiit. 

(•) I'erit iitiifre stzinR — 

loss ill « el wilt 

— r3 — i n-r X 100. 

orlj^inal weli:!)t ^ 

(i) Till- fahrb' must not i',.iiiam iiior>- 

Ihaii 3.5 per cent of siziiiK, as ileleniiinwl 

by the nl">ve nietliod. 

titxccTioN or Test iieEciuESs. — 5. («) 



maiiufacttirer ot his expense. 
:F3. 



Sanvio* tor tcato uball be taken from at 
Ave specimens cut in the direction of the leaat Ave bolts In neb warp woven. 

warp and the nveniKe hrenklne load of the (6) The sample taken from a holt shall 



five s|iecliueu8 eul In the ill reel ion of the 
fillint;. ns shown In Fig. 1, must each be 
at least T.'i poiitiils. 

(fl) The einijgntion shnll he observed 
when the »|»'''iiueus are subjected to Cach 
of the loads given lu Table 1. 

(e) Whenever pmetleablo an anto- 



be 1 yard long and the full width of the 
bolt; it -•ihail t^e out from the fabric at a 
point 10 yaril.s fii ;n the end of the bolt. 

(CI Test spi^iiiiens for tensile tests, 12 
inches long and I'i Inches wide, shall be 
cut from each sample taken as shown In 
ng 1. Thicada Ohall bo pvDod out f'vm 



Sptvificaliona for Mrrcerizrd Cotfon 
Airplane Fabric (drado II) 
(.'rNKRAi. — 1. (o) The general s)iocirlon- 
tloiiv Kit shnll foru>. accordlii;; to their 
appllaibility, a part of these s|>ec lllcatlons. 

MATKKiAt.. — The waqi and Wling 
yarns used lu the manufacture of this fab- 
ric must ho nlae S^Oy according to the 
Bngllah cotton yam nnmbers. A tolennce 
of plus or minus four ( ±4) will be al- 
lon-ed in the size of single yarns. 

ill) The lomtth of the staple of the fnh- 
li'' [uiisi not h.- if.K.s than IVi Inches. 

M.vM l Ai irKK. — 3. (o) Tlie yam shall 
be conihi-il (single or double) and aball bO 
mercerliced uuder tension. 

(b) It to leoommandad that flue ataglo 
yam be given M to 40 tntm per Inch of 
twist and that IS to 20 turns per Inch be 
u«e<l for twisting these yarns together. 
This i>rocodure may be altered, provided 
that the fabric conforms to tbt* •poclflcn- 
tion 111 other respects. 

K ) xio re luust be at least OS threads 
aud not more than 72 threads per inch in 
both waip snd liUlnBL 
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The Aircraft Situation 



V«iT litth aa to the plan'- of the War Deputment has bam 
mad* knoTO aiiioe the u]JiJumtnMnt of John D. B,yan aa DU 
iMtnr of Aimutk and oC Gea Wflfiam I* Xady tm e\M of 
tb» Omnott of ICUteiy AanMatie^ Aviation Sotlidn, Signal 
Corpa. While plana are mder way for reoiganuatiim of the 
Air fiamae^ it ia bdiavad that no lacHeal etaa^aa will he made 
onta eBpawariuji tafidation ia aecurod. Thia lag^htioii aaiv 
ba in dw foim oc a apaeial law, but probably the Ovenma UU 
«iHB paaaed wOI aerve as authority for the changes the Piaai- 
teit will make. It is thought this bill, whieh haa paaaed the 
Senate and been reportt^i to the House mthout change, will 
aoon become a law. Under it the President will be empowered 
to make prartieally any ebangea Iw deaina withoot other Con- 
gressional sanction. 

Xo aceiirnte forecast of the reorganization plans is possible. 
It is deemed certain, however, that the Aviation Section will 
be completely divorced from the Sipial Corps. Whether it 
will reuiaiu under the direction of the Secrctsr>' of War, or 
joined wiih the Naval Flying Corps and adnuuisterod by a 
new cabinet oflicer, k a matter of coujecture— but the imprea- 
sion that the Air Sen-ice will Ixvome a separate seirioo IB 
gniw-inj; among those who usually are well int'omicd. 

Jt I-- understodil liiat ( m_-i»/i ;iI Ki'rily"s nii'ii is to liavc a i'.« \v 
otxaiii/atioii to be kmnwi a- iIil- Air Service, whieli ;> tlu' 
term nim iim'I Ijv llic Airu riiaii Kxpedilioiiary JVtn-c. Tins 
plan is sail! tn iimlLinplale tiif creation oi tliTi"*" ili\ i-siun^s uf 
the Air Servici' at the liead of whicli will he Mr. Hya:]. One 
of thc«M> is ti'.i^ Divisi,)!! of Military Acrouttuti< s, nl w liidi 
Geni-ral K>*iily i* the hea-h a second, the Producti'in Division, 
of whieli as iiead of the present E()uipmcnt Divi--i(iii \V. C. 
Potter will In' cliief, and the third a Te<*hnical iMviiiiei. the 
scoj>e an<l the relation of which to the other two liivisiotis, in 
charge of aiii'thcr man, is to he worked out. 

Mr. Potter is very busy with his part in tlie plan"^ "f re- 
organization in addition to his reeular duties. Se\( r,il of the 
Department*; of the Equipment Division have already been 
reiuDvi'.! to iieu (juartcrs to make more nMiin for otliei^ nt 119 
1) SIrei't, -N. K. These include the hiiliriial ion l)e|iurtinent. 
whieb i- now liHUlcd at l.'ill.'i F Street, X. \V.. anil the .Motor 
Transportation and Supply Dejiartments, the .Signal Material 
and Kvjiort Sections and the office of Colonel Waldron, which 
an- II' iw at f>nr) F Street. K. W. It is reported that the otbee 
of yu. Potter may soon he located in tha ICmaey Bnilding, 
where the Aircraft Board now is. 

At lea.sl i.iie iiDtahle elintiire lias oeeiirred in the pei'sonnel of 
the Kr|iiipt:ipiit Division. Kefi'reiiee i- made |o the resintia- 
tion hy Mjij. Harry L. Si'iepler "I his eommission in the Army, 
and its aeecptanee hy the President to date from April 29 
Major Shepler had bc^-n in charffc of t'l,? plaiM pradnetiao 
section. What this signifies is not revealed. 

.John I). Kyan. the direi'tor of Aircraft, is also chairman 
of the Aircraft Board in pla<'e of Howard E. Coffin, resiamed. 
While rumors are I'lirreiit llint all i>l ll'.e mrmhers of the Board 
have banded in their i^-signations, no vcrilication of thiis can 
be secured. It is known, however, that Harry B. Thayer, who 
luis been on the Board since March 1, is out. Under the 
law creatint.' tiie Boanl provision is tn.i'ie that tiie Cliief Si<;iial 
OtHccr of the Army ami the Chief Constraetor of the Xavy 
shall be meinlH'rs of tlie lioard. Therefore it would appear that 
Maj. Gen. (i. 0. .Siiuier ami Hear Admiral U. W. Taylor could 

not resign should they desire to do s^i. 

yomiiiniions Confirmed 

The nomination by the President of '' .John D. Hyan <d' 
Montana to be chairman of the .\iri la't H. iir'i." ami the ap- 
pointment of " Bris.-flen. William L. Keuly. Xationul Anuy, 
to he major general with rank from April 'it*. 1918." were 
reeei\cd liV the Senate ou May ;i, and liave lu-vu coiitinned. 

tnvnUgattmu 

Many viewa on the airenft sitiMlion have been expressed 
in the Honae of Repnaentatint during the past fortnight, 
and freqiient lefereneea waa made to the report given to the 
Preaidant by Ontxon Borglunt, the senlptor. 

Tha demand for »n invcstitratioii of the allqiatioiis of 
graft waa haedad ou ^Lly ti by tlu> President who decided to 



torn the whole BMttar over to Attorney General Oregojy, who 
'was inatradad to make « tborongh investigation of fha whole- 
sale charges " in zcgitd to the prodoetion of airenaflt nnide 

by Borglom. 

The Proridanlfa dadaion in favor of an invMtiMtioo waa 
announoed after ha had neeived from ^ward B. JkttOt lata 
chairman of the Aircraft Board, who had bean SoatiL * tele- 
gram urging that an oflieial inquiry be made "ia MUr that 
the reputations of innocent men may not ho iniaodt'' 

The announcement of the Presidenfa dedaion waa nmde 
when tha White Honse gave oat copies of messages eiehaogad 
between President Wilson and Howard E. Coflln and a copy 
of a letter sent by President Wilson to Senator Thomas of toe 
Military Affairs Committee, in which the President expressed 
the hope that " the matter will be treated as one for search- 
ing oflieial inve.stipalion by the c«i«tituted authorities of the 
Government " and said that " every instrumentality at the dis- 
posal of the Department of Justice will be used to investigate 
and pursue charges of dishonesty or malversation of any kind." 

The President also made public seven letters he had sent to 
'Mr. Bortrhim or Secretary of War Baker in the last five months 
tu Connection with the investigation the sculptor was making 
into the aircraft production situation. These show that the 
President in .January urecd Mr. Borjrlum to come to Wash- 
ington, lay the whole imitter I'ninkly and fidlv before Secre- 
taiy Baker, "and by your own investigation discover the 
t'aets in this business," luit in April wrote him that "Inovw 
at any time eoMstitnte<1 you an oflieial investigator." 

Attori'.ey General Greirory has placed Assistant Attorney 
General Friersou of the Department of .Justice in direct charge 
of the investigation, and it is said that he immediately began 
the sindy of the report* that Imvc been submitted hy Gutzon 
Hor^rhun. I lie sjieeial l oiniiuttee licaderl by II. Sro« de<i 
Afarshall ami the .'Senate Committee on Military AlTaii-s. White 
Mr. Frierson has not yet had an op|iot tiir.ity to c.xamino any 
witnesses, it is thought that he will do so without delay. 

On Uaiy 6, Sanalar ChanheiMn, chaimuw of the Conunittea 
on IGlitBiy Affaui^ inti«diKed a tttbhition oaUiag tot aa 
investigation of the niienft aitnatbn by the Ooumittee on 
Military Affairs or by a snb^ommittae of that body, anUioriS' 
ing ami directing it " to inqiditt into and npoft to the Sonate 
the pro?n-s.s of aircraft produetaoB in the United Statea, or 
any other matter relating to the COndnet of tit» war by OT 
through the War Department-" 

It is understood that Senator Chamberlain's idea is to make 
a most thorcmgh investigation of the entire aircraft eitoatioa 
and to examine many witnesses who have fint-hand knowledge 
of conditions. 

Court of Inquiry Rerjuested 
Another fciituro was added to the case wlien it hei ime 
known -li:!! Major-General Sqnier. Chief Signal nilie.-r; Col. 
E. A. Deeds and Col. K. L. Moiuiromery. the Army's rei>n>- 
s<ntntivcs on the Aircraft Board, have reriuested the appoint- 
ment of a court of inquiry to e.vainine into their eonduet. 
Secrctarv i?ak' r has annoimced that he \ull liold thc-se re- 
quests in abeyance, becnnse he Iwliexes :i third e.vaniinarioti of 
file same s<'t of facts a' 'In' -:inie time inii^ht eonfnse. if not 
delay, the inqniiy. Therclbrc the niilitar\- court i* not likely 
to be aanmUed natal tha other inTestigationa have haen oon- 
clnded. 

Jlngtam's Reported Interests 

.\ccording to press reports document.s from the oflieial lih-s 
of the government have been made available for the us4' of the 
Senate which are alleged to show that Belgium, whose 
charges against the airplane progrnni conatitnted one of the 
din-ct causes leading up to tne airplane inquiries, has been 
conn«'H-ted with negotiations for the establishment of a new air- 
craft corporation in which he waa to have been a silent 
partner. 

It ia Btated that interesting eomspondeneo and afflilaviis 
will be read into the Coiu/rfssionat Jteeori, and that theae 
doeiuncnts will also bo used in questioning the sculptor when 
he is called befon> the sub-committee of the Committee on 
Military Ailaira whieh will conduct the inquiry into the entire 
airrraft aitnation. 
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News of the Fortnight 



Army to Examine All loventkuu 
Wliat will be weleuinA newt to the tbooMUids of invrators, 
who bxv9 eodcdmied in vnin to have their idM* eoosidaed 
tlw War ami Navy Departacnls, v tint an Invoitions See- 
tloii haa bean estabUiii«l at the Amy War Gcdlcse, Wathint- 
toOi D. C, and that a itaff of nparta will be in aiarion tfaoe 
daily to conaider and pass npoo dw oMritB of inventiooe of a 
aiinaxy nature which are of poeriUe value to the Army. 

KaemMgc uf ttu- i-rcation of the new teotion hu not 
at thk writing been uia<k< poblie tlumigh the oanal ebanadB, 
bat it eaaiee to Avmtiow asd AuKHHiivticui E»axwmasa 
vpaa Meh reliable antbority that It npy be aaid to be oflkial. 
We qnote as follows txom a doemnaDi dated April 16: 

" An ag<?iie.v \ma been ereated witUn the Qeneml Staff of 
the Amy for the primarjr eon^deretion of all inventions, ami 
sug^tcd ideas of inventions, whether patented or not, of a 
military nature, pertaininir to the Army, and which thr in- 
ventor desires to submit to the Government for inspection, 
test, development, or witli a view to ilx purchase or uhc. It 
is requetited that t^huuld aiiplicationa of this nature be rMtM\'(il 
in nn>' ol' tlic offleeii of your department, the same 1m- st>nt iii- 
fiirmally an<l direeliy to iht* Invcnlions Sci-tioii. Ociicral StatT. 
Aniiy War C'olltv. \Va>liin>rl(iii, I). ('. Ap|>li('ati(>ns made in 
person by invfiitors slu.idd be rt-tVrrcil tu the same apeiiey and 
oddn-ss." 

It is estimated tlint there are approximately [..ViO iiiventoi* 
who either have Heen unable to tret in imu li vulh llir . In. l~ 
of thtwe two depai1nu-iit!> or with the Ikm.'.s ui Imr.iius ii|niii 
till' L'niiiiid tliat tlieir time is no tiikin up with ..lliir mailers 
lliHt tlicv liiiM' none to «pure for such ihiii'z>. S.iru.- ..l these 
ideas are in \jirious sla;;es ot* i>r. I'^-^n--. MiU x nl lii.- in- 
ventors him' hi'.'ii Bl tlie capital liir ninult- uitii"iit huvjni: 
been able li> -<( H( uny .'K-tion tnj that it i~ 4ii~iiy l.flievable 
that not il lr« III til. Ill hiiil beeome m. iii-< iMllJii:iii us In Won- 
der whi'tlifi- tlii'V wiiiild e-.tr ^-rt an a .iihriiic. i.r would ever 
learn wlu'lln-r linm the ( in', i-vntni'iil's sijiiiii|ii.ni( Iheir in- 
ventions nil' u. I.I.I, had or imiill'i n ut. Thi' niiiiniily of lliem 
eauie from imit; .li'tanee* ami li\ r<ii-..n III th. |iri-tnii'ted de- 
lays and I'ttirjiil iiKHtl"'! Iuim- hein ]>iil t" iiiiii'-iuil. utiex- 
peeted an.l cx'-ntntiiinirx < Api uM . « ln. h ll.e iiik^i ..t lliein can 
ill alToni. 

Kel'useil 11 rc'ici il :.iii irid liiiiri'lni ti.nii pillar to p<i*t. ibey 
Sou^;lit a «ay mit i.| thc^.' \ i ry iiii-iili-.la. tiny eoiidilii>lis ati<l 
that ajntalKiii i-.Miiliil tlii> iii..:itli m ;i lew oS tliem tretlinjr to- 
gether and I'liniiiiLL' t'l, .\mi'niaii [ iiveiitnrs" Ass<i.'i:nii)ri, nne 
of wlnwe i>nni iiial nli |i-i ; ivi- i'. t.i M'l'ure Ihe <-reatioii of jii-^t 
-urh a timeau a- the Sn-n'tary nf War hfli* now taken [lie 
t'.r-t --iti'iis t.i ( ■.liililisli liir 111- iii'iiai-tiiii-iit Sliiiiild ihe Secre- 
liii > nt lla- Na> y taki -iiiiilar iii'ti.ni, aini it i- tli.iii'_;lu that 
lie |'r<ilililil\ «lll. the hiHierlo e.xislili)^ cuiiilit i": i-, uf vvhjeh 
nir'i with I III I'lii mil- lin\e eeiiemlly an<l ja^'U ■ .'iiij.Iained 
-liuulil li< iiiiir''nalli . il nut eiilirelv relieveii, and it is thouglit 
iiir.'rnmt:.iii a- i.i whi'lur i-n iiil imi'. are available for €h>Vern- 
meiit ui*e will be ^ineu with the mtiiimuiii of delay. 

Aerial Mail Start* May l.i 

The Post ( (llii-e 1 ti |iartni< nt aiiiiniiiK eil that Ihe aiq>lane 
mail serviee betsve. n \\ a>li;iiLMiit,. I 'hiladriphia and Xew Yorlc 

will he siarie.1 Ma\ iTi .Miirai'. airplanes for the service 

have been a.',.«i'iiil'l<-il at Mm.-.ila. .\. V. 

.\s experiin.ii!^ ui I In UKiij.- iii droppinjj mail saeks while 
the airplane-, aie iii tliuiil. mail lor the |>reseiit will be eoii- 
litunl to li tt' iH. liut later sealed parcels will be aei'i pted. 

Durinf? the early slaps nt ilie service no attempt will be 
made to dispatch airplam-s ..a .lay. when ram an.l fo«j will 
olistnict the vision ot tikc aviator, (in kui-Ii (iays the mail will 
be dis|>atehed by courier on trains and ipven special ddiverj.* 

wrvice. 

The Senate hn.-i pa.'Cfed a bill esiablishmt: a rate of 24 eents 
an uunee or a inu'iinn lher«-<if. Th>' bill lias ..'one to the llouee. 

Nfw Ain-raft (Jonipany Formed 

Caioliiia Aircratt t "o. Imsi been otL'iiiii/.il at Raln^h, 
N. ('.. Willi ail aiiihiuizeil capital .>f .vaid.ooo. ..f whieh 
.•f-^II.IMM) lias been jiaiil in, TJie st.icklinl.h i ' an Harry N', At- 

wooil, Huwanl White. Jubu A. I'ark. and J. M. Kn>ii^htou. 
The lint airplane is to be completed in sixty days. 



Application for Flying Permiu 
In paragraphs 1 and J oi the I're:«idential proelamatioB of 
Feb. 28 lest in regard to licenses for civilian flien are given 
some of the detaihi which an applicant must set forth in his 
aralieation. Farther information aa to (hsee noaireatente la 
in^Oeated in the blank fonn of apfGcalaon formibed by tb» 
Joint Army mid Vttff Board on Aeranantte Cogniasnce and of 
whieh the foUowing » a copy: 

ArpLicAvioa n» Idcixsa 
Uemae for maMaff JHoM* to SfriHsa Oimnnsfl i* 4srfNi« 

MIoirlna rmnt and mnolrioae.' 

li/aAr x fiaralr ttfitiUcaHon far esSk SlfWra/l.) 

l.ii iHuts to be iii*wfr/ |o.' 

\amr ..- 

A(l'ir,», 

ttrAcrtftftun oj alrcra/l. .4 



Aildrem 

Ta be Ofitrated hn 

Adirttt 

// p«tMii0cr* la bt eorrM, glte namtt oad sMrcMM.' 

-Vasie \<UrtiiM 

Same... A4drr»* 

\amt JkMrtM.. 

Terril'irp in iraich )Neft(» W9 H he sMtfT 



/>wv««e /sr itfefofc JNliikle sn to I* 



\"mr» Qtut aMrgiMS tif four raf — s ess t« irikaii 



U irsll 



*t'>*''«r~«i*«*v«ra ^tftflWSi ••r>ara«« ■•4**rea 

AMrtM 

■stiriMtstnt </ apuNMMl.- 

A ame 

A4Uff0 

Oat* 

This appileatl«B after beluK proiifri] cii-cumi sh.iuiii Im- m-ui t<> 

TKB lOim AMIT aSB N.ivv no.tHi> on AKHUNAVTir ruoMZHxrc, 

liiK- II ^/r'.^, K. n <uaiii(rloi», D. C. 

Wbile tiie recent deeision of the Roanl to the effect that no 
more licenM>« will be isNiied to civilians, es has been noted in 
.Vvi ATKis- AND AEEHiKAt TirAi. EKGiKEERiNfl, lUB been djeastroos 
to Ihe business of private flying schools, manufketoreie «C 
planes for prnate use and othsn along those lince, uodifiea- 
tions of it linve been or may be made nndof mrtafai cii^ 

ciinmtances. 

One of tlie^e is that a license miQr be granted if it is abown 
that it will be for the public good. Jji inatanee of this Is 
tli« caae of Miss Rttth Law, who gave a demonstntion with a 
Cnrtiss plane of the pusher type during the Ulwrfy Loan 
parade in Washington. D. C, last wseic. An aBplieamm for 
her to 0y was made by and gnuited to the loeal Liberty Loan 
Committee for the reason indicated. 

Again, the ruling may be liberally interpreted if the aiqpli- 
eatioo sfaowa that the pnipoea ot the flight is for tetdof out 
a maebine designed for war work. Beu«^ a aaaafketaror or 
Inventor who wishea to test a plane wbieh may be avaSaUe for 
the United States Army or Navy will stand a very good efaanoe 
of sceuzing a license, even thoiigh at the tune be haa no Qov- 
emment eontiaet. 

Slope Patents to Bminiea 

President Wilson an April 16 atomied the laaaanee of pat- 
ents and copyrigbta to enemies and revoked tha antlMnity given 
Amerirana lo apply for patents in enemy ewaptiies. 

By exeentive order the President re\-oked authority pre- 
viously vested m the Secretary of the Treasury to issue heenaea 
to enennes to take out of the country pupeni, pietures or eom- 
munieations relating to ktten patent, ec^yrighta or teg^tra- 
tion of trade marlUi At the some time the FVederai Ttade 
Couimiasion was probiidtcd from grantinj; licenses to Ameri* 
ran eilbwns to prosecute patent applieations in enemy eoun- 
tries. 

Major Shcpler Hoigm from Army 
The rresi'lenl has ri'ceived and accepted the rwjijjiiation of 
.Major Harry .1. Shepler as an offleer in Ihe Army. .Major 
Shcpli r was chainiiaii ot the Plane Production Section of the 
Production DeparUueol. Siiriml Corps, and continued in that 
|M»siiion after a Western oilke was ojieneil and a lanre part of 
the personnel was removed to the Lnion Building, Cleveland, 
Ohio. The resignation took effect on April 29. 
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War Sen'icc l?iirr.ni f«ir ('onj:reH« 

A ('KUffiTssicitial Arniv Why S.rviic llur(':iii is I in > | >< ist'<l in 

a bill (li. K. llHfl4l mtr.iiliic,-.| in II, kj- i Mav :! I).v li'. p- 

resfntativo Siiufnrd <it Ni-w Vnik. Tin' lull wliicli \vii.>* m-iiI 
to the ( 'niiirnittcr mi Mililai'\ AtTii:t~. i< as I'l-llnws: 

" TliiU •■• |ir(iiiii''i' iMoir i 'lii i( :it i-iH>inTati'in nntl coonlina- 
tiui- ii. lu. i- i Mfinlicrs n: llic u^o 11cium> nl ( onjjress anil tlie 
vari'iii- hr.uir-lii-s 111 till' Will- I •i-itarlim III iiiiil I'f Ihe rniti'il 
Stiilcs Ariiiv. Ilii'M- i~ licn hy < •.lal)hslh il a Imiriiu I>i be knuwii 
as Uiu ( 'iiiiirr<^>^i"i'i<l Army War Si'i '. ii .- Unn-au. u< whicli sliall 
1m- rff«>rrf«l tor imiriijit couHitli'mt;.!!! ainl ili< imuii nil I'or- 
n"Ki>i>M(U'ii<i' rf'iiM-ii liv McmiIkts i>l i ..iL._n"i>> ii'lnlinu' tn up- 
piiiiitiiifiits. riiiiiiin~>ioii*. proiuiitli'iiv, iraii-1rr>. assi^'iiiin'iils, 
and gi-iii'ml dispositiun <il' nfViciM-i ami iiilisi'd tiim nt the 
Unitotl Stall's Army. That tlun- -liall br in mu-Ii liureaii a 
Division ot' Senate ( 'orn-spoiuieoi-e ami a iMvisinu House 
til' lieprcscntalives ( 'orn spunflenee in eliarp ! •! a diii i tnr, 

respeetn 4 ly. t acli ol whom >lmll Ite detailed by the Swretary 
of War tnini tiie aeti\e or retired liat of thft Aflny tO SCrve 

without aiiciitional eiinii>eiisnlion. 

" Sko. 2. That the Imreau ami its divisions sliall have sm-li 
depsities, assistants, chrks. iiial ..ther einphiyees as luay 1h> 
I'roiii liiiie lo time |)ro\i'l( (| \<\ < '..ni.'res.s. The tiiireau shall, l)y 
and under the direetion ol' the Seeri'Iary itl' War. make uw of 
emplove«"s of the War Department and of otlieers and enlisted 
men of the Army on ibe active or retired list to such extent 
as may he neces-iaiy far the proper and expeditiom tnuuHutkm 
of its business. 

" Sec. .1. That the Seeretar>' of War shall submit annually 
esiimates of the a|<|iri>priaiioi)!i neee«8ary lor the work of the 
barean. 

" Stx-. 4. That lor tlie purjHise itf cmymg out the pro- 
Tieions of this Act, lliere is hereby appropmted, out of my 
moneys in the Treasury not otherwise appropriated, the sum 
of ♦MOtlMKI, or HO much therpt»f as may Ik- Me<-es.-iary, for the 
payment of all exjien.ses ineidi'oi ti. ilii- wiirk authorized under 
this Act, includiti<r salaries < ! all enifttoyees other than thoae 
detailed from the War Depariuieut and from tim Army, em- 
ployed in the Diatriet of Coliimbia and elsewhere, a« the Seero- 
tary of War niay d<«em neeessary. reut and eipiipment of 
OilHote> typewriters and e.M-liaiiire of same, and all other neee.v 
aaiy espenMii: Promfftl, That tlie use of unnssi|;ned or un- 
oeenpied portions of the Senate and House Office Bnildinjp* 
respeetively, is thereby authorized to the evtent that may be 
necessary for the temporary ni-i'iiniini<datioii i>f the Itureuu. 

"Sec. 5. That all olHoi-rs and employees of tlu' bureau 
not ileiailed from the War Department or fr^im the Artny 
shall be a(>pointecl from lists of elijribles lo be aupplied by 
the Civil Seniee Commission and in accordance with the 
^vil-aenioe law; salaries shall be the same aa are paid for 
linilar «e^^-iceK in other de|tartin«ita of the Oovenunent. 

" Sac. 6. Hiat it »ball be the duty of the dircetora of the 
Congrearional Army War Service Bureau, under such mlee 
and r^gulatiooa aa the Secretary of War shall pretteribe, lo 
noem and promptly diapateh replies to letters, telegrama, and 
other fonw of comopondenre addressed to Senaton and Rep- 
naentattvea in Congtvas, and to Delegates and Resident Oom- 
minionen, relating to the penonnel of the Anny, and to far- 
niah infonnaUon eonveminir the same in acearaanre with the 
Amy regulations, military orders, and eeneral orders «f the 
Seeretmy of War. Jlmt no reeomnien£itioo of any person 
who shall apply for appcMntment. eonmiaaton. promotion, 
transfer, or aaaignment. lu the military service of the United 
State*, whieh nay he friven hy any Senator, Member of the 
Honae of Representatives, Delexate. or Resident Coniniisaioner, 
eveeptas to the dnuaeter and n sideiiee of the applicant, shall 
be ree d ived or eenridefed by any oflteial or employee of the 
War Department or of the bureau ereated by thia Ael or by 
any officer of the United State* Army." 

Alrxaiidriu .\ircraft (^orp. 
The Hri'^s Aero|dane ( o . nl' A - x nuiiia. ^'a . will be 
known after May !.'> as ilic Alexamlna .\HrraII Corporation. 
Blaine F'.lkins ■ontinues us ]iresideMt. while A. W. Brings, geu* 
eral manager, retires to e(ii:ai.'>- ih i>th< r busines*, 

.Aircraft Worker.- Buy Bon«U 
The employes of the XN'risihl-Marlni Ain'ratt Corp., N'ew 
Bmnswiek, N. J., Bulnteribed over ^0,000 for the Third 
Liberty Lttan. 
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Ma|n>elo Plants Seized by U. S. 

The Bo»ch Mapneto Company's plants at Plnintield, N, J., 
iiiiii S|irinj,'lield, MasM., were re«-ently ijtkeii over li\ the .Mien 
Property Custoilian. The eomiiany mauufaetun-s magnetos 
for airjilaiH-s, automobiles, trueks and other Army and Xavy 
eipiipment. The estimated value of the property is about 
$6,000,000, with a capital slock of $2.'i,000. 

Custodian Palmers announcement on assuming control of 
the plant said : 

■' Prior to the entrance of the I'nited States into the war 
this company ha<l refused to take orders from the Allies, and 
after the l'nite«l States went in it vsils loath to render any 
siTviec to the (lovernment in it.s attn;iics against the Father- 
land. The <iire<'tors to be appointed liy the Alien Property 
Custodian will imm4tliately take charge of Ihe w^orks. They 
will he ojierated in full by the United States and the entire 
prociucl Ih> placed at the disiuisal of the munitions rommit- 
toes. Aa this is one of (he best equipped plants in the countiy, 
ita ontpnt will be of inestimable vdne to botb the Aimy and 
Navy. 

" After the examination conducted by Francis P. Oarvan, 
director of the Bureau of Investigation, and examination which 
i.s traeiuf; the ownership of many properties in vunuus parts 
ot the country, all the eapital stock of the Bosch Magneto 
Company has been proren to be owned by Robert Bosch and 
other residenta of Oermany. When first reported by Carl 
Schurz, of New Toric City, aa pmrident, in Deoember, 1917, lie 
claimed that all but a small proportion was owned hy resi- 
denta of thia country. 

"At the time of the declaration of war Otto Hcius, who was 
then president, anil many of the Qennan heads of depart- 
mente walked out of the mill with the purpose that this concern 
should not be used in nakine war npon Otemany. The prea- 
rnt dirertom are Carl SehttR and Onta* Jaha. These diieo- 
tors will be replaced by directors desigMtlod hy the AUen 
Property Custodian." 

Naval Fliers to Make Frequent FU^ta 

On Mareh 14 the Seeretaiy ngned a Ocaaeal Oxdar. anend- 
ing General Order No. 206, dated Aporil 12; 1910, and nqnir- 
ing flying under flight oraon. Tina arUTt wuafa wa» not 
ianed mtil lot Satutd^Tf xeada aafidloin: 

** 1. All Navil pononad dalaikd for dnfy inTotving aetnal 
fliying in aircraft anall, whOa 80 datailad, main ll^ta in andi 
frequency that at BO tuna dudl noie than «a« eslandar month 
intervene between fiighta. 

"2. In any caaa wlwn mom Aan one eaEmdav nwntk AdI 
have intarvened wifbout a nigfat beiag made, tUbi oiden wiU 
be lidd aa In abqranee after the ezpintioa m the first sne- 
eemiva ealtHdar moodi and will continue to be hdd in abey- 
aaeo nntit dm lint wf tta anaeceding monfli in which a liigbt 
is madfti The leedpt of inereaae in pay and allowanoes for 
dnt^ involving flying wiU ha prohibited during the period in 
whwb tha flkjot ofdm af« in abeyance. 

"8. £i tM ease of individvoJa failing to perform a flight 
because of physical disability incident to flying* flii^ onden 
duing the period of such disability will be eraaidarsd aa 
faUyin effect" 

Aati'Aircraft Gun Trailers 

In a deaeription of motor vehicles, etc., made by the Ord- 
nanee Bureau, War Dt'partment, are given the following data 

of two nnli-aireralt jjun trailers for Ihe V. S. Army: 

The one and a hall-ton anli-aireraft trailer is supplied lo 
transport Ihe 7'i mm. inipnivise<l anti-aircraft ^n. Two trail- 
ers art' D^' ii to trannpor] eaeh |)i(N-e, one canyug the gun and 
eradle, and the other the pun platfonn. 

The three-ton aiili-aireraft pun trailer, «ei<;Iuiiir about 4200 
lb., is desi^'iied to have permanently mounted uj)ou it « 75 mm. 
anti-aireraft gnn. Thia trailer also eairiea a box containing 
ammunition. 

(iencral Aeroplane Co. Discontinues Busine«a 

Tile (ieni ral .\eroplaiie Ci>.. tunm ilx niaiuitaclurers of air- 
craft at Iii'troil, Mieh., has liiHcouluim li operations. 

Standnril Screw Co. Chan{>e!t .Name 

The Staiulanl Screw Company of Penn.sylvania, Corry, Pa., 
have recently changed their name to the Standard Tuinbudile 
Company. 
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AVIATION 



May IS. 1918 




'A Great Net of Mercy Drawn Through 
an Ocean of Vmpenkable Pain " 



What Your Red Cross Dollars Do 

An accounting of Expenditures of the First Red Cross War Fund ^"^-^ 

Every one of the twentj- million and more Red Cross members is entitled to this statement. Your 
local Bed Cross Chapter can give you further details. 

First War Fund Appropriations up to March 1st, 1918 



Koreiifti K«'II«>f: 

Relief In France $30,l»3«i,l()3.(« 

Kcllcf In Belgium 2,Cec.l31.00 

Relief In RubbU 1.243,'i4.'».07 

Relief In Rouinaula 2.«76^1S.70 

Relief In Italy 3.58S.H2IJ.0O 

Relief In 8erbU S75.1S0.76 

Relief In Great Britain I.ssn,7.'i0.7.'5 

Relief In other Foreign Countries. 3.576.300.00 

Relief for Prisoners, etc 343,3(M.OO 

Ecjulpment and expenses in U. S. of 

Personnel for Earo|ie 113,S00.00 



Total Foreign Relief «7;i25.609.3S 

Restricted as to use l>y Donor 2..'i2<>,4f)!t..'7 



United Slates Relief: 

U. S. Army Base UnspUals $ r>4.000.00 

U. S. Na\-y Base H<}8pltal8 32,000.00 

II. S. Medical and Hospital Work 531.000.00 

U, S. Sanitary .Service 403,000.00 

V. S. Camp .Service 0,451,150.86 

U. 8. Miscellaneous 1.118.748.41 



Total v.. S. Relief $8,589,899.27 

Worklns capital for purchase of sup- 
plies for resale to Cliapters or for 

stiiimient ahroad IS.OOO/KlO.OO 

Worklnc casli advances for France and 

1 nited States 4,286.000.00 



Total of War Fund Appropriations. $77,721,918.22 



At the cloflc of the first year of the War tlie Red Cross goes to the public for the raising of the 
Second War Fund with a record of appropriations which warrants continued contribution to this 
great relief work. As an influential citizen of your community, join with your local Red Cross 
Chapter to make Uiis campaign successful. Your Red Cross is the Army behind tlie Army. Give 
till your heart says stop. 



Second Red Cross War Fund Week May 20-27 





NOTICK TO BCAAKK— Wh.a >«« flolsh nmding tbta m««>«l<>» ptu* » •«•. 1 
c.Bt .ifcmp on MH« iu>tl««, mail ih* masMin* and It «IU bm ptaead la tka ^ 
??^i^?L"»" •oMlar. ot mllar. 4«atlB«l to wooMd •»•!-•.«>. No irravDin*-... ' 
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Air Propulsion* 

By Morgan Brooks 

Profettor of FJeilriral Enginerritif, I nitenily oj Itlinoit 

Tliis paper i0M!nbes experim«»l» with propMcn, atterting that th* aeeepled terew 
fhtorii <iir propvtaioH doe* mt aeeard vith tht faeu. Air ia impetUd fry a pnoeUer 
tt « «i"('<i ujiproidHmg tmet the $enw adume* for mmO blade <Hgl*», henee the tktmrif 
of refieeHem or hatHttg action «*9iiU rofitue ike eerew tkeorjf, ThrtM ie shoini to be 
due m frwater d^ne to velocity and Ue$ to Wade diek area than i* commonly mtpposed. 
A •wtlMI ^ pewdkUng the complete fining perfomumee of « propeBer from a tingle 
etatie teet of an aeeante modei k mdieated. 

tion speed of tin- (iMiin U. r. These viilufs wcru tli'icruiinod for 
tho writer by Prot. K. P. Lesley nr the Leland Sliitil'onl Junior 
I'liiversiry wiii'l tuiiiu-l. eonriniiiiip his own iiieiisureiiientO* 
Tbe supeispccd ratio. 3.:)'H 2.53. is 1.32, and tJiet^e fii^tires bear 
BO direft ft trif^>nomc'tiiei)l relation to the blmle imgle as to 
■oggest that air instead of being swept backward by screw 



The tarn ainerew, ooiuidered by many «ritera en acro- 
mnties as descriptiTe of propeller action, is a misnomer. The 
fbnary of the marina propwer, which seems lo be adequately 
p r—cn ted by the screw principle, haa been transferred to air 
propniaion without sutHcieut re^^artl for the extreme difference 
in the two iluids aa to elaaticity. Imagiiie automobile tires 
ti1!e<1 with ynlber. In view of the cutrciit fhaorjy tlmi :iir is 
driven a propaUer with a Teloeit>- nev«r eiaeeding tbe prod- 




1. DiAGKAM lU-l STR.^TIKG TesT t ONDlTlONS FOR A WlBB- 

BuuK PaoniiLER Uavixg a Buns Axcix («) or 36 
Dbbveer 




vet of the propeller's pitch and its revoluliou, it whs n Hirpii.st> 
to find that air nu^ bo driven backward at a velocity nearly 
tw lee aa great aa this prodnet indicates. The fact waa so revo- 
lutionaij as to caaoa tha greatest eare in mensurement before 
its aceaptanot. Kooognition of this super!>pei-<l action ot pro- 
pellers ezidaina many aoonalies of air propulsioo and will 
undoubtedly load to uon enet fomnltB nr thmat and powar 
ealculations. 

The purpose of this paper Is to give proofs of the fiaia 
stated, and to point out some of the appliraliona of the snper- 
■peed Hieory aa it relates to propellers ami blowers. 

Snperspeed is not observed readily in conneetion with 
tha aUndard type of two-bladed propeller, owin^ to the mask- 
ug of tbe effaet fay tha nineling of hi^-apeed air with a much 
larger qnantity of famt air lying batmen the propeller biades. 
The measnremeots wei« mada upon a spaeial tj'pe of propellar 
having eztremdy ahoit Madsa «f great width, sweeping tha 
entire 360 dag. of the disk area, in faet. Tt should, pemap, 
be rtatad that wiUi tha aeeaptaaca of snperspml the aeflmtum 
of slip aa " tha haekwaid ■nSodtf of tha current from a pro- 
pdlar" mint be ahaadooad; hnt anether daflnition of slip, 
" the shortage of velocity of traadation aa peKantage of pio- 
pdlar aerew advaoee," may survive owing to its eonvenienee. 

A uopeOer ci tbe wide-blade type tleseribad having an 
e x p en— ta l mean pileh of 2JBB u., gives a wind on statie 
teat that flows 3.33 ft. per revolution, regardless of the rota- 



* f^er HswatatiMi at tlie Spiina Hcvtlas, Vonetter. Han., Jant* 
lots, «f The Aawfkan Soeletr of M«cliairtral Baiila«m, 20 ITmI SVta 
StTMl. X«sr y«ife. 



FlO. J. DiAriKAM Il.I.l >THATIXt, TK>r C'o.\l>IT10NS rOR A PUD* 

rzu£R OrEiuTiXG OK A Kltixg Plane or ix a Wind 

TfJIXBI. 

pressure ia driven back by preris4> retlei tion ur baiting .letion. 

The diagram, Fip. 1. illustnite* nearly to scale the test 
oonditionB for the propeller mentioned alwve having n blnile 
angle, «, of 36 deg. The bla<le element iiMlicateil at O ia mov- 
ing toward the left at tbe velority inilieateil by the line 
£0 B 2xrn, arouiul «ti axis parallel to > 'E far below the 
plane of the paper, ami •'iriki -i an air partielc at point /). The 
relation of iiurt'ele to blade is niu'hani;e<l by aasumini; (hat the 
parti' li' /' iiiuvi's ti> the ripht at sjime speed againM a station- 
ary bhule. ami h n llecfed to poiril K in unit time. Had the 
blaiic not Ihimi it; ttic way the partiele would have reached li, 
hence the bla<lc huii defl<>eted the particle in the dinn-tion BE, 
represented also by the vector Ov, with respect to the plane. 
Ov, is per|>endirular to tlie instantaneous position of the blade 
when strikinjr the particle. Under the reflection theory as- 
sumed, the axial vuoeily of the air partiele is the ]>ro.ieetioii 
of this vector, that is, C£ = r, coa a — 2-rii sin -x. To tha 
aama seale BA reprraents pitch multiplied by revolutions* 
the accepted air vdoeity by the aerew theory. Sinea BA ^ 
2Kmtana« the ratio of superspeed vel<><ity to screw-pitch 
velocity is CJ?/BA = Ssin «eos »/tnn a 2 cos' *, For the 
36-deg. angle of the s]>ccial test propeller this ratio, since 
COS 36' = 0.81, is which aj;rees with the value 1..TJ ex- 
perimentally determined by pitot-tube meaanremcnt with s\ilB- 
eicnt precision to warrant aceeptance of tbe Teflcction theory, 
espeeially when similar doae agreement waa found with a 
bnde ot 28 deg. angle and hy other cooflimatoiy tests. 
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Tn ll!ll^tnlt^> tht' c' lr. -<Mipli' . . .iii.l:ti..ii a |.ro|>cller 
i»)»uil:u'; on a living; iiijiiu' m- ii. ;i luiiinl uilli i-i'irc- 

S|M>Illlillfr Willll (•OlulltJOII^. l-'lL' - I- llll<-rc<l. lll'll'. M-v ln-lMt<-. 

the l>!j»<le iiistfiKl of rclntiii'.' I<i tlif !• ]> iil tlic vplu ily . 
is jis.siiim'<l sl!ilii»iiar\ . ami llu- iiii jnuuclf al (> is arvriitiuiii li. 
nuivf to llir I it;lit al llio Vflocitv '2-rii. (■oiiil>iiu'<l «itli the - 
it.v r,.. »U» ri-viTs»'<l. r»']»ri-M^-iitiiitr tin- |ilain'"s tran-'liilii'iial 
vclu«'ity. ur, ill llif case ol' a wiiul Iniiiiol. tlial i>l the irii|iri--><"il 
wind. In unit time thp )>arlti li' moves alonj; tin- iliai,'iii path 
/. sn ik< s lliL' lilu'lt' at and is ri-IU-i-toil to H. The nu'^\i- ot 
inciilfiiof anil of n-Mi'r*ioi- is a - fi. Unr tor ttu' \AiuU' the 
parliclc woulil have r< a. lu d H ni llir >;iiiir -iirK . -ti lhal the 
WhcW action is n?|>n>»fnt«Hl li> HE. w\n\v uiiJiT tlik' .strew 
th«ny the nMtioa woold b» BA, the alip, vfateh ia more cleariy 
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Flo. .1. SKKTtll Siil.Wl.No DlHKiTlO.N OK Alll I'l (t\V flfOU 

A Static Pnopellek 

inilii'ati'il as >' at llic left of tht diagram. Thr :i\iul luojccliim 
ot HH is yy/; fos 4. not represented in rln di.i^riam, and the 
ratio /*/■.'(■(.- a HA — 2 cos' i. llie same raiio as tinuni for 
siaiii' ttsil coudiiioiis. Tins relutiun i» derivi-ii as IVdlows; 
III-: = JFE - 21S an[% — /3) (sin k /3 — eoa « sin ^) 



but 

and 

hence 



Z cos/} IB Zirrw = nptm s/sin x 
Xan%^ r. 



111% I'os 1 ' ■_' <-os" x{ ii/> — r, I 

Tluis i-iiliiT lor sialic or llyiiiLr Icsis .-hi .fir 
|itoihi'i s M V « locily or a clinii'^'c in velocilv wlmt: .i : 
s))i'< d raliu o?' 'J i-os" » lis coni|>aicii wllli tlic si i cU -ai|\ asic 
theory. 'I'liis lai lor \aiiis troni nearly L' for low |mIi Ii antjli- 
foniid iii'ar llic Made li|i to 1 lor a l^-tlc^^. aiiv'ii'. llie s'c< |ii s: 
Made allele lor clT<M-ri\e «ork m |>rM|iclli is. Kor a |«ro|ii!li'r 
ot coi'sliint [iilrli i-iiuai Id diann lcr. a iiornial di si^rii, llie 
sil|icrs|ieed lalio is 1..S tor llie Made ri|i and 1.4 at lialt ladiu- 
Sini e the aelivily ol iiropelU is i» coilHlit'd lm>3itl>' to tht' olllfr 
hull of llie idades. normal values for snpenpep«l wonld lie 
n.snally Im Iwc i'm 1..") and l.li. 

In wind-tuniud li'sts, where alone v-l<>'itiev nt the air 
rail he tiieasiueil satisla<toidy. the proj>i ller aiiivily ///■.' is 
eomhineii Vdlorially ttilh llic wind \cloeity 1' . niakin;: the 
\ei l<ir hi:. ri |>i> sentcd aiw* liy Or, ihe veliM-ily lo he nieiLs- 
tinil. The dilVi rcm-e hemmi this anil /'.I = up is not very 
marked, except al rather heavy slip eoiidilions. For low hlade 
angh'.s, however, where the .superspee*! ratio is iiioiv )iro. 
iMiuiieed. careful spml nieasiirenient* show that the air leaves 
the propeller at higher velocities near the hlade tips thau jiart 
way in. a I'ondilioii iiteongistoitt with the srrcw theory for 
Stmidard ! . ue e<nistanl-pitch propelleta. Eiffel's" Re«>lienrhc8 " 
prtwnis an i lahorate colloctian of data ohoviag this condition 
to exi.«t. lor u hii h no explanation ia offei«dt but the reflection 
theory explain<i it. 

When the tlirectioii of the air How troni ,i : i . pro- 
peller is in^'estigated liy means ol liirlit rihhon^, they j^liow that 
the air moves in a dins Moii stru tly perpradirular to the blade 
angle, the condition d«>uuuui(><i by (he reflection theory bnt not 



hv screw action. Moreover, these libbom indicate that tira 
s'ream contracts in diameter stifbdy SB it leaves the ptopelier 
«iUi its nilHiinf,' whirl, whcreaa with the squeeziug afltion^of 
a -crew it wduhl he ex|i*N ie<l that the UT woold be expanding 
ntiher than contructinp. Fig. 3 is an iaoowtrie dvawing to 

show this rnlalintr. contracting wUlL 

The ino-<t coinincinp: denionatnttion of the trdioei^* of 
air leavini; a propeller faster than the ]>n]|M'ller aerev advance 
is loiinil in a test made wilh two propellers eonneetad in 
taiiiieia. i!l istrntinjr a wind-tiiiiiiel test. Calling the fonrajrd 
propei:er a lilower. for distinction, aKi-iinie tliat it provides a 
wiiid .It miles per hour, or 44 ft. jier sw., and that the 
propel), r 1- driven in this wind ut a speed just above idling 
spied, -w l' that its revolutions times pitch is, say. 48 ft. per 
sec. An aiieitiomelcr shows a velocity of aUoUt 5l» ft, per sec. 
If no« t!ie IdiAVi r ln' -Iml down, while the speed of tOe pru- 
i>e|]er is iiiiiiiitained ciin.Hlant, the wind velwity rises to 7o ft. 
p. I M e. instead of renaiDing eonatant aa demanded by tba 

M-reu tiieory. 

Aeee]>ii]ii: supei^pe.d. thcn, it is seen that siiice the 
air I- driven t.ai kward at an exeess rate. Ihe thrust due t«t 

•III- UNivi ted atieleratiou i.s. hy the .VeWtoniuil laws of 

ii\ rkiiiiK--, ilui- in ;;rcater deu'ree to spc< d and less to tlie tjUail- 
el ii:r liaiidled than is commonly snppi>seii.. li lias lonsr 
liecu nei L'lii/i'd tluit the evaluation of dynaniii- tiuust e<|iia- 
rions re«|.iiris ilie i|iiestionahlc iis-uniiirniii ot lihni. ai'.nity 
over a larm-r pnitint. of the proiieller disk tluiii tl:;it <ij\i red 
hy the hladcs .-il. >!!<-. Indeed sotne a ul liuril ie>. -ii.'h a- iiiacli. 
Use the entire di-k an-a as lliiu ji.l.iate.l li\ the propeller. 
<e'.. ll'\ mile lll,'lll al )>el eelit sli]i is i-ollill Lilly -llp|i.i-ed 

l<i HUM I rliiit tlie air ;s drneti liaeku.ud at .ill nule- jicr liour. 
\\!iile I's aeinal -lie. d i- Mi-anT TiO mile- per hour. This means 
ilial ilie colunin 'il air wilh resjicct to the plane is not UMI 
miles lint alioul I'JO miles per hour in lenv'Ili. N" wonder it 
is dil'icnlt tu get 8ati8taetor>' retinitis from air-<lynatuies 
toniud.e now in nse, except firom '«dl*de\'eloped empirical 
loniiiiln\ 

The r in'.. : ■, i ii'l iit ion of sui>erspee<l lii'l- lair to 

reconcile llic thrust and power value- a- derived troni the 
-talic tests with those of wind tuiineS m ol lliirht. whereas i: 

-ecms to he llii ninion opinion te.day lhal llyini: ])crfiirmar,i-e 

cannot he prcdic'ed from static tests. With tl'.e precise air- 
dyiiuniics formnhe sure to lome. a single static te!>t of a 
projieller should furnish all nec(.s-ary data for tbc pfodortion 
of complele llvin^-perlormanie curves. 

As a preliminary empirical appto.Mination the tidlowintr 
f<irianla may iirove uselul: 7'=^ V 7,'. when' 7 i- llyiin; 
thrust. 7' llie slatie thrust at l>riipctlcr spe*'il ». anil 7..' the 
static thrust at pr«ipeller speed I where I' is plane velocity 
ami /» propeller piteh. That is. T.,' is taken statically at 
wlial is idlinj; sjieeil in the wind. .*siiice all stal:. fhnist vnlne- 
arc proportional to the s(|,iare ot' the rotations, a -in.l. -tati. 
ihriis' at any s()eed cnahlcs Imth 7", and 7",' lo hi' ileriviil. 
'! ! e piivsical Inclining' ol this sccnm lo he that the wind-tnnnel 
blower rehcM s tfn- prno. of that portion of 7", repre- 
sented liy idliii'z sper.l, . ..II thouirli the propeller, giviny; 
<>uper<<peed. ijemls air hackward when tested stfttieailv al speed 
r /i. faster than velocity T'. Under this formula the flying 
thrust at no per l eiit slip is found to be 51 per oei>t of the 
statie thrust at spi-ed n. 

Correct air-iiynmuiiis formulii- will not produce the changes 
in propeller design that niijjht Im* niiticipaied. since propeller, 
or air hat. is e.Klrnordinarily eflicieiit today. Uowcwr, it is 
lioi"cd that this paper may lead to a clearer eoneeption *f ihc 
underlyiii'; physical jirinciplcs ot air jiropulsion. 

' Kllli lcney Variation In .Xlr-. n^w Avi crmN, .\prll 1, 101$. 



Book Review 

:\lv AlRMAV OvKi! Tiinn: By His Wife. I Molfat. Yard 
Co.. N'ew York. s!.:i'i liss pp.1 

This hook is all in a chiss liy il.-cif among the eoiintlos lit- 
erar>' productions resultant from the World War. The let- 
ters around wbirb thiit book has been written by " His Wife" 
are those of a Briti^ fighting airman and diselose the tale of 
a romimtic love stor>' intersper«e«l with 'j-riiiKinL' adventures 
of Ihe air. 

The latter are most thrillingly dcsi l ilied and truly tank with 
that well known dassie — "Cavalry of the Clouds," which is 
paying no mean compliment to the author of these letters. 
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The Friedrichshafen Bombing Biplane 

This itiiuhitif. wliicli h. jiis ihi' iiuirk- K.D.II. (i.3. 32U 17, Arm of Hup on lower whig I« mi. ft. 

wn-s im.uKht -low,, uv .nui-inn-mit tin. at u\h-vk»>-^ ti>.. iiid Viioiiiiii:::::::: " ! I) ;! i ! ! ! I ! ! 

nifrht ift ffliruiiry id, A sIr-II ma<li' n tliriTt hit mi iho iiKht- Total are* at rtwMat»... :i2 «i. ft. 

hniul eugiatf at a hcipbt of S.(MMt to !»,0<M| {t^t. iitt»T which the 2iIhI*S *2* "* *"* ~i JJ- 

uiarbine rov«ml about aix miivs ami matte a fairly good land* •t tuMrw '.' .IK.-J hlj. ft. 

SiMf, Balaacc sica of ruddvr :i wi. fi. 

^ Mnxlmnai croiw n^rtloa .if iii..iv . ,- »q. ft. 

Various parte of the titructnre bear diff«nnt date*, ttiat on '.'^ ; li- 
the taU being 14/1/U». The raaio span an branded with a V/Zi,* .n?.;^.n' . . . ; . :. I.'I .-. rV. 




i u.. i 



Hinall <-rr>wii iiti<l tli<> letter* Z.A.K. Tl>« following is painted 
on tbe side ut thii htnly : 

LeeiBen-ieht (weight empty), 2M& hihifrranitttes = 5,020 

Ills. 

Xiitzliij-t (useful loaii). l,23o k'lnj.'niiiiinc-i = 2,71" Hjs. 

ZuliiMiges OeMiuitgewk-ht (|iermissihle total weight), 3,030 
itilo|nnnniiie$ = IMrltf Dm. 

Creir — T\m nuii-hine earned i(s I'liU i«Mii>1eiiieiit <<f four 
pt^mtns, nntiR'ly. pilot, forp-jcunner. nfl»T-j;uniii'i uml Uonil»er. 
li is knovrn, however, tli.-ii the uumher of orw varies couftider- 
ably, as m>me miiehiit(.t« ut tlii* type have only enrrtnl tn-o 
penKHiB. The nrrommodation is «o arraui^d thm the )>ersoii- 
nel can coBily chaiige iiloce*, alt the ooflcpits Ihih-^' inteieom- 
niiinieutiiiv'. 

iitntral Uricfi^ttinH — Tlif );fueral diwi^ii oi the luuciiiue i.s 
ahowa in Fig. 1. wliieli |tivi>R pfain and frotit and fidt* eteva- 
tions. 

The ptrinHpal dtmenaiuns are aa foUowa: 

Span 7S ft. 



ft. ^ In. 

7 t\. 

1 ' / 

, , , . , . . , '1' 
.«.!4 4 ft. 



«i' 

l>lhftlr.il niJirle Iti lli*- viTtl-iil I'htin- 
l*ftii*'trjil iiiu'l*' 111 tl>> lii>rLX'trii;u |il 
T<»iiil iin'ii 'if iitiiiii iihiiiio 

.\n-il "f ilpl- r iiiiili) Wltil«Ut lla|l l^il mJ. ft. 

.\reit of Inwrr ix.tiu i>tauci4 wicllwllt (lull...... 4 .'4 I t<<| ft. 

I.<i:til |i- r •'■luiire tool :i '.'4 |t^, 

Weljilil iM>r iHJiwrlMiWi'r 10.6 lb*. 

Aira «f flap wf «|i|H>r winy 31.6 aq. ft. 

nalaacv a ma 1.S mi. ft. 



The iiitii liiix' i> Imill ti]) iipmi ;i l eiitml ^eetimi. to wliirh 
are attnelieil the Il>i\v:ii"1 ami jvaiuai'l poilimis ot thii hoily 
UIkI the Itiaiii filaijeK. Tlli> eelitial se^'liiiti eoiiipl'ise.-^ the tuiiit! 
eell or eahiti ut the ImhIv, eoiilaiintiif the latiks, iiomliH, I'le. It 
also wiiliraecs the eiiiriiio ainl ih r, irtiil porliiMi of the Upper 
ami lower plane-.. The lalter. tojjellliT with (he e:t>riiie stnitS} 
BTi' l.-ir^ely liliiil lip ol -leel tithe, iL* is hI.so the luiidiii); ^ar. 

The eeiitial poriioii oi ilie liody, whiok Hiearanv 4 ft. aeroas 

l>y 1 ft. A ill. lit Iteiuht itsigts of a box foiraation made of 

ply wimhI, >treii;;theiiwl by longerons and tliaponals, nixl tnins- 
veisel\ stitTeiie4 liv ply-WOod bulkhea<)s. The hiilkln'ail 
fiirtln^si toiAMinl iiets as an iiistrunieiit lioiini. IhIuikI wliieh 
ai-e siile liy side the msiIs of the pilot anil his a.ssi.slant. The 
tonix r has a lixed npbotatfred seat, whilst that of the latter 
is loMiiic. i-oiisisling of a light ateel tubular fnunework with a 
weliliiti*; liaek-ie>1. 

riiileitiealh tliese two seals is the lower main };a.soliiie lank. 
Behind thi» eoekpit the ImmIv rooi'eil in with ply wood, the 
rear ]Mrt of »hieh rooting is lietaehalile as to ipve aoress 
to the seeoiid main goaoline iniik. whieh Is at the rear oikI of 
(he main liody aection. By this means a stnall eahin or e<ivere>l 
|>aa8age>vay ic provideil, at euub siile ut' whieli aiv the raeks 
tor ti^ smaller honalia. 

Central Portion of Wino'^ — The eentral ariil t\oii-iletarbable 
portion of the upper ]>laiie has a s|ian of 1!) ft. .'> ill., whilst at 
earh aide of the nacelle the lower plane fixed portion roeaanres 
7 ft. 8 in. Tlie main wing B}>an in Ibis eentral portion are of 
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at«el tub«, roughly 2 in. in di«jnet«r, with a wall thicknfw of 
1/16 in. 

As shown in Fig. 2, these spars are braced by steel tubes 



section is Eaperimpoe4Hl and drawn to the same scale. 

The main spars ar« pla4>«d one metrr apart, the front spar 




Fig. 2. Ce.vter Sectio.v ok I/)w».k Main Plane with 

ThHEE-I^LY SrRPAriNO Remov'ed 

arranged in the form of an X, the mauuer in whi<-h the bracing 
tubes arc attached to the main spars being shown in the sketch 
Fig. 3. 

The lugs are built up by welding, and are pinned and riveted 
in puMition, the joint being of th»" plain knuckle type. 

The upper »iiri'a<-«> of the lower plane is, so far as the centra! 
section is ronci*nie<l, covered in with three-ply wood. 

In this portion the main ribu are of three-ply, with spruce 
flanges. Between each main rib is a cut-away rib, the design 
of which is shown in the sketch Fig. 4. This, unlike the main 
ribs, is one piece of wood, and not built u^>. For the greater 
part of its length it appliex to the top surface only, being cut 
away to paws clear ot the ero*a lirncing tubcM. 

As shown in Fig. 2 the plane 
is further stitTenod with trans- 
verse members consisting of 
three-ply panels between each 
rib strengthened by grooved 
piee(>s top an<l bottom. 

Thp central section of the up- 
(HT main plane is in one piece 
and is covered top and iHtttom 
with fabric. In order to facili- 

'he removal of the engines, 

'• . dftai'linhle panels measuring 1 

ft. IV/2 in. long by 1 ft. 8 in. deep are let into the trailing 
edge immediately over the engine bearers. These panels are 
socketed in front, and at the rear arc joined up at the trailing 
edge with I' section sheet .steel clips and bolts. 

The strutH which connect the top of the nacelle to the upper 
plane ar»' tubular and of stmimlinc Mi-tion, as are also the 





Fin. 4 

engine bearer stmts. A section of one of the latter is given in 
Fig. .5. The Ihicknesst of the wall is one-sixteenth of an inch. 

The method of attaching the lower end of the engine struts 
to the tubular steel spars is shown in the sketch Fig. 6, from 
which it will be seen that a welde<l Y socket is used and stTured 
by a pin joint, the ends of the pin acting a» anchorages for the 
attachntent of the bracing wires, 

^ This sketch also shows the lugs 

l\~ n which respectively .support the de- 

1 y^*^^ ^"**>^ tnchable portion of the main planes 
^ aiirl the vertical stmt of the landing 
chnis<i(!. The engine hean-r struts 
are pushed into the Y socket and 
p w pinned in position, the pins b<>ing 

■ ' aft«'n,VHrds braze<l into the socket. 

At their upper end.<« the engine 
Btrntt are fixed to the top plane .spars with pin joints. 

ComBtrucfioti of Wini/s - The detachable portions of the 
wings are fixed to the center se«>tioii by pin joints, 
one part of which is shown in Fig. C, the male 
portion being represcnteii iti Fig. !>. The chonl 
of the wing in the line of flight varies from ap- 
proximately 7 ft. 8 in. to 7 ft. n in., and the wing 
seeticm is shown shaded in Fig. 1(1. In or»ler to 
provide a basis of eo)npnri«<in iln I{ .V.F. 14 wing 



S 





being 272 lum. in the rear of the leading edge. Both sii.nrs 
are of the built up box type, as shown in Figs. 11 an>l 12. 
The former is the leading spar and the latter the rear spar. 
These spars are of spruce, and each half is furnished with 
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several splices, so that the greatest single length of timber in 
them is not more than 14 ft. The splices, which occur in eaeli 
half alternately, are of the plain bevel type al>out 15 in. looc 
and wrapped with fabric. A fabric wrapping is also applied 
at short inter\'als along the spar. 

Internal cross bracing between the main spars is afifoi-ded 
by steel tube cross members and cables attached as shown in 
the sketch Fig. {». 




Fi... !l 

The main spar joint consists of a steel |>late 19 mm. thick 
i iiibeddi><l in the spar eiiil and hebl in position by five bolta, 




Tin. m 

which pass through a strapping plate surrounding the end of 
the spar. This plate also carries the attachment for the 
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bradng cable and \» furnished with a spif^t 
which lociUfis the braoiug tube. It wilt he spcn 
that at this poiot the spar in pruvniod with 
tapered packing pieces of hard wood giuml aud 
held iu position by fabrir wrapping. 

His nuin ritMi ar« placed 3G0 nun. apart. 
Bfltwaoi tfaem are auxiluuy fonuera, rotiKiNiin;; 
^ atiips of wood 20 nuns. X 10 mros. ihii-k, 
vhidi ran from the leading edge to the reur 
spar. The main rit)S 



consist of ply wockI 
webs socketed into 
i^roo^'ed sprnee flaugra, 
which an tapered od', 
except where the}- are 
met by a longitudiuiil 
stringer. The leatiius 
edge is solid wood moulded to a semi- 
circular section of uppraximately 65 
mm. diameter. Wbei« the rib web 
abuts agraiaat it, padcing pieces are 
glned oidi lida. Bctwetn th« main 
nmiB die wdi of the rib it Avided hy 
three vertieal strips into frar paaeb 
■ad in each of dieae it is perforated, leavii^ an edg« aO 
aionnd ahout 72 mm. wida 
As shown in Fig. 9. the npper flange of the main ribs ia 
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earned clear of the leading .spar by meana of padcing pieecs. 
Li the ease of tin rear spar, packing pieoes are aleo used nndar 
tiie rib flangS) aa sbowo in Sig. IS. 

The lower BUdn planea for a widdi of ahoul 2 ft. 8 in. at 
their inner end are eoveied aa to their top snrfaoea with tbzea- 
ply wood. 

The interplane stmts an atteAad to the auda apM* tnr 
joints of the type shown in Fifg. Id. TUa, it will be SNn, fol- 
lows the typical Qennan practice of partial- 
ly luiivensal jointed mountings for the cable 
attachmanta. At the puintH of attachment 
«f these strut joints, suitably tuiHrcd pyck- 
iag pieees of hard wood surround the spais, 
at these points are nls<> uTupped with 
fabrie. 
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8\nA» — Outside of the witer swtion the int>>rplane struts 
are of wood built up, aa shown iu the seciion Fig. 15, of Hve 
separate pieces. The curved portions are of timber which ha.-* 
not yet been identified, but ia apparently of poor qualit\'. The 
cro^ web i>; of ash. The strut is wrapped at frequent inter- 
Tals with strips of fabric and is fitted with a WK-ket joint of 
the type shown in Fiff. 16. The outer pair of slnils are of 
■nailer aeetion thiin the main struts, but are built up iu a 
similar iniiniior. Their wdion is I'J.t mm, X 
40 mm. 

.ii/froic!— The I'mniework i» principally of 
welded steel tube wrajiped with fabric. 
^^^^ A notable point ia tiie thick section of Uie 
~Th ' ^8 leading edge of the balanced portion, as shown 

I ra JS-I in Fig. 17. 

/-'(« ami I't-cfii Tail-r'"" ■ Tt.. 1 r.L:iH. « ■ ii I: 
of these is steel tube and ik iin; i .im' 'i: ih.' 
piam-s ui..>iii-i[ -tiMii,'! .-s running li)r<- :iri.i h;1 
are ai-mnf^fii ai uitviial.s. The tiul-pluuts are 
supported by diagonal steel tubes of streiimlinc 
sc<>tion, on tlie under Hide of which sharp 6teel 
poiijt.i lire welded to prevent these stajv beiag 
used for lifting purposH's. 





Fir. 16 



Fie. 17 
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FUvaton and UuiUrrs—tho framawotk in each case ia of 
Steel tube^ the main tube being 85 mm. in diameter and the 
remainder 16 nun. 

Br(ici'n<;--Throttghoat the wings, both internally and ez- 
tenially, the bracing is by means w mvlti.- 
at rand steel eiMe. 

Body P9rUom)—At the after- 

gnnnsi's eoekplt the aection of the body 
has a ronndM top, wfaidb is gradually 
smoothed down into flat The seetion, for 
the greater part of the lengthy ia isetan- 
gubr, and the frame is bidlt up in ^e 
usual maaer with aqnara sectioD longer^ 
ous and Terticali, the joints being ar- 
rangi-d as ahowB in Fig;. 18. The eross 
bracing wires along the udes, top, hot 
torn, and diagonal are of sled piano win 
and ave covered with strips of fabric, as 
shown in this sketch, where they lie adja- 
cent tr» the fnhrii- body covering- 

The vertical and horizontal coniitir-.-ii m im h.Ih rs an- lo. ate 1 
by spigots. The joint consists oi' .i piaic wliii h ' oiiiplct' l;. iin - 
rounda the longerons, it.* two "■nn- Itrini; nvri.,1 ihu'ciIht I'i 

tunii :\ ■i):(^Mti;il lirilc- 
«f J p.^,. 

la.si iru ir.'t at thi' 
tatl ttie body is cov- 
ered with tmn three- 
ply. 

The body is covered with fahriii^ which is held in position by 
a losing underneath and is eooaeqnently bodily removable. 
The floor of the after-gunner's codcpit ia devntad ebove the 

iMttom of the body. lumtediately underneath this SoekpU is 
a large trapdoor, which is hinged at its rearward end and fur- 
nished with two large celluloid windows. It is held in it?i 
" up ■' position by a long spring and a snap clip. Xo mean« 
could be found by which it could be (ixed in its clo^' .i pusiiioii. 
As footsteps arc providfil for all the cockpits, this trapdoor i» 
evidently not intended iin )ii 
gre3s and egress. It could be 
employed in connection with 
a machine gun firing back- 
wards, as in the il";lia, yv. 
nu machine gun mouuting 
was ti.xed in Uiis mscfaine for 
this purpose. 

The rear portion of the 
body is attached to the center 
section of the body by a clip 
at aadi comer. This is shown 
in Fig. 19. The rear portion 
eairisB a male lug, which cn- 
gagoa with the two eyes, and i.s held in position by a a^B holt 
ISr other bolta in teasion pass through the sheet metal clip, 
tt shown in the sketch. In each cai«; Uit lugs am turuisht 
with sheet 8t*«l «»itenMons which, as shown in the sketdi Fi«. 
19, are. sunk ftwrfi into the t.ip and bbttem sarfkeoi of the body 
. longerons and arc 

X^* ■ , then held with 

X^Oj three bolts. The 
I comer joint is 

^ "•' >^ P \ ^d^X weldod sheet steel, 

and (here is fin 
additioQal diagw- 
nd sheA- steel 
jtint whieh aerrcs 
the aeeondar; 
pnzpoee of pro- 
viding an aucfaei^ 
age for the bree- 
ing wilts. 

As thia body 
joint ia level with 
the plane of rotation of the propeller^ it ie armored both on 
the naeeUe and on the rear portion of the body with a hingt>d 
covering of stout sheet steel lim-.i «ith ftlf .\ pl.tte lit annn!- 
a foot wide also extend* down iiali .-.ipje oi ilie nacelle al this 
point. 

(Jo \ft coniiuned) 
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International Aircraft Standards Conference 

By Coker F. Cluluon 

General Manager of the SoriVly nf Aulomolive Engineer* 



Tlic AliKTlruii .Vircrall l'oniiiii.s<ioii. wlii<li s|><mi: -ivcimI 
weeks III Elirupf r>'rt-iiti> in imi torcim' witli I'li;.'! iii'»'riii;,' 
n~-i'ntutivt'« lit' iIm- Allu'^, mi iho ti>niinliilii>ii i>l' luiniii>tiii>u- 
Sjiwitii'iiliiiSis Id luiitiTLiI- and mDUiiliii'^ niul iillitT iliiiiciiMiiii< 
of ]>iirt< t'lr iumall. wii^i (itnslilut' il ol lime n'liri'sriilatn t - 
from till' SiK ii ly nl Aiu.auiitive Kriirin>'<'is. Iliit-i' I'nmi tlic in- 
ternntionnl Ain-nilt Standdrtls Hnatd. two I ruin liic rmjcil 
Slato Sisfiial ('or|w, uiiil nin- cai'h ;t(iin tin- >>;ii n iil A(i- 
viM>ry CKiniuitUi- ii>r Aonfiiautics. tlie liiiiouu uf Sinnilunis, 
llu- ( uiti'il Statea Xu\y, The Anieriean Society ot Mwhaiiieal 
Kiigiiieers. aii<l the Auieriealt SiK-iety lor Testiiifr Materially. 
The rt'ijuejil that the vuiious societies ai>poiiit lieU-jjali-s liuviii-; 
heva m-leil iii>on, the whole mutter was referred to the (lovera- 
ment, anil tlie jiersoimel of the Coniniission det-idecl npoii after 
eoiiisultntion with reprei+entatives of Uoveninieiital, mauufae- 
tuniiL; and or;;nni7.ini; organizations. 

The Hriti.-ili Air Board (now the Air Council) had, in cou- 
juiietiou with the British Engineoruig Staiulard.i (\<miuittee 
(now tlie KritiHii Kiigim>ering: Staiidanls Astiociatiun ) , tonued 
a Sectional Coriiniittoe to deal with the standardization of the 
comivoneiits of aireraft and aircraft engines, and nominated 
tifveral snh-committefs to consider the details of the ililTerent 
branches of the subpect. The BfitiBh orauiuation had been 
in eomrnnnieatkm mth the Freneb and Uuian gtaadatdiaatian 
oommittees. 

The belief that the conferences just had would constitute 
a real advance^ and facilitate ultimate international ataodard- 
isation, waa mhm ont The delegaltv had adnaoiy powers 
only, the amngenuot being that conferring tfaqr vobM 
make recominenilntiona to Vu anflmritici \iy wbnm they were 
appoitite<l. 

The metuhors of the Ainericati Commission attended itrorea 
of aesuona and conferenocs with their Euru|>ean hrethren. 
Many aircraft and engine manufacturing plants were viHited. 
€h>vmtaent faetoriee, repair stations, laUoralorics and salvage 
dqwts were inspeitted and their methmU studied. A fonnal 
International Conferenre was held in Ixindont representatives 
of lYanre, Italy, Great Britain and the United States being 
piennt. The general subject of cooperation of Om Allied 
PbwuB, thxou^ exchange of ideas and atandarduatloo of 
aireraft matenals, was diacusscd. All were in favor of a 
pemanent aixeraft standards organixation repreeentiag at 

Tlie foUawaif bnadm at the aerviee and organintion* «f 
oar AlUes wen represented ia tbe eoafemieeg: 

l^rifiM.— Teohuoal Oepartineiit of Aimaft Ftodoetion and 
Aaraiumtieal Saijpliai w tbe Uiaistiy of Uunitiona^ the Ad- 
miraltyt the Natuinal nqriieal ladiantoij, the Aenmautieal 
Socie^ of areat Britain, tha Society ot Britirii Aiveraft Caa- 
atmeteva. the Aireraft Steebnakan^ Conmittae^ tha Teehnieal 
Coounittea ot Motor Industries, Aatonantical Inqteetiaa Piree- 
toeate, Bvaaa and Copper Tube Assoeiation, Bmiaii Eleetrieal 
and Allied MaaafiactnMrs' Aaaociation, Biitiah Ignition Ap» 
paiatna Aeeociatioa, CaUa Hakaie' AaeoeiatioD, ball-beazii^ 
WMmnfaftniaie, the Wddleee Tube Aaeociation, tlia Irish Power 
Loom MaDofhetmn^ Asaeeiation, the Imo and Sted Lirti- 
tnta, and the 8ted Rcscaieh oanmdttea. 

Frendlw— Seetion Technique da rAfcenautique and Service 
de FAviation. 

/MlidM. — Mission pour fACronantiqne Militaire Italienne k 
I'Etranger, and Services d'ApprovisioneDent de I'Aviation 

Italienne. 

The iirinie object^ of the confirences were lo facilitate the 
wndliip of niiKt usable Mijiplies to Kiif;land. Frniii-e innl Italy 
from the United States nn<l to settle niutnnlly -nlistartory 
standai'd.s and speeiticatioiiB; to make pans. Iittiui;.s and in^itru- 
meiiis iiitervhangeabia on aimaft prodnecd in the difibrent 

countries. 

Kii_'l;iihi and France and Ittily, Hiniri<.' the p;i>t three years, 
liavc worked with an elii'iiry ncir Im |..r<' c<|ualltd, anil liu\e 
made trenieinlous strides in airerall -un ami iniiiluclnui. 
The members of the Aineriean ( 'i 'Mnni--ii>rL w , if hi'^blv eii- 
conraged by wh.Tt lli' \ 'I'lir -inrii ui' I'm.pi in-inn m which 

they ■were met, tin wi.ulcij. a: ted e.\prt*ssioii ol desire to work 
jointly to fir-lni'..' the Iari:est it-sult toward the one thing 
vrortli considering today, were ntost gratifying. 



Ml 



Tin- pr.nhn l n>n of niii' .\llie~ is now large. The work ot 
their it^s'hiHcal an<l scientitie men in aireraft lines baa been 
(arned on in a very extensne innl etle<-tive way. 

Sj>ei:>lii utii.iis Im Sti i h. -I'ruiirv^ was made at the OOn- 
lereni-es abroad in tlie foriiiiilation of Allied Standacd ^peei<- 
li(aln.i!s tor aireraft steels, usiiip the eurn-nt ABMneaOf 
Mriiish. I'Veiieh and Italian speciMcutioiiK aa a baaili eoveiing 
both tile general |iriM-edure for testing and the "iMwniinal iuid 
jihysical rei|nirements uf vvroii!»lit ste*-ls. 

yabric'i. —T\n- American standard tabri<'S have been suh- 
luitleil for test, and speciticatioiis have be«>n lacoanaended. 

/>(//;• s.- The British speeitications and inetbods of inspec- 
tion were :itudied carefuliy. The science and economies of the 
miinufaciuic of these artieies arcr of eonrso, iuiptirtant. 

UutiinI Hraringit. — In the metric 8i>:cs the S. A. K. and the 
Bi-ilish ball-bearin;; series are identical, except tliat six 8. A. E. 
sizes have not been include<l iu the British list. A revisioa of 
tolerances and limits rm-ommended by the British and the 
American delc^'iites in under eom^ideration. Unnta at aeesu- 
trieity iu radial beaiiiigs and outside dimensiaos ot thnttt 
beuriii'.'s were otiier jiub;e<!ts of study. 

SimrK I'tuij^i. — The IH-mui. spark plug, incorporating the 
b<-st features of tbe British and the S. A. E. plugs, has been 
recommended for use OU American and Bntisli stationary 
cylinder and rotary engines. Practically the same plugs an 
u.seil in France and Italy. 

Ma^Ht toH. The dimension sped6cations for British and for 
American niagneioM are substantiaQy the same, with tha as- 
ceptiou of uiie dimension ot magneto apaec; The AiMrieaa 
specillcation of tlie taper aa.ono in flva ia the aana aa the 
British specidcatiom or the tajpcr as one in ten. «wiw to the 
fact that the British nttr to the alope «C the eani^aaibee 
to tbe axis. 

.Yomem-toturc— Keprraentatives of the Matioiial Adviaoiy 
Committee fur Aeronautics and ot tha Soeiety of AntonotiTa 
Bngiueera are conferring with tbe eoaunittee of the Aaronaa- 
deal Society of Ureat Britain on nomcndatnre. 

/mi(nia>cNi«. — It is neecaeary to etandaidiM tnithar the aeO' 
neetiona and attachments and deo tha general fhammtor of 
ilie indication ot inatvainentSb 

/MtcnMfMHMl (7»(|loa(ioi> of Unita of Jfaas wr sai e n tid — Tha 
pfaui, ^roriaionaUy adopted by the sab-««mmittee of tha In- 
temational Conuninian on Pipe Threads, which met in Paris, 
Jn^, 1014, for a standard method of designaiiiig units of 
eonatmietion, waa diaeosaed, with nfcrenoe particulariy to 
scTCW threads and gear-wheel teetliL the idea bemg to seek a 
OBit wUeb eonid be used when either tha ineh or the metric 
ayatem ia empfaiyed. Taking aenv tfanade as an illnstntion, 
a qnrtwm of notation was ontlhud by vUch each aenw wodd 
beur a distinctive number based on the diameter in eighths of 
aa ineh, and the (>iteh in the nwnber of threads per inch t>r 
per 127 nun. (whwh equal five inches), without reference to 
the unit in whiefa the nieaanremcnt might l»' made. For ex- 
ample, a ^-in. U. H. standard bolt having 1<I threads p«r inch 
Would be deejgnated a "6 x 50" bolt m countries u-sing the 
metiie ^jatem. The selection 127 mm. us the lenfirth over which 
tfao naaUMnr of threaila should be stalni m cninlncs iL^ini; lh< 
metric aystem is based on the fact that tlus gives whoie 
number of tnms, these being five tinea the number oJf threads 
per ineh. 

The verj' dilHcult problem of brinjjint; tnj^ether the advoenti~ 
of the metric and of the inch bases is iu abeyance, but it is 
felt by soma that the ptan ontUned above may afford the first 

step. 

I'hiiniuil mill f ■.'»!• <(f.«. Tlie I'ri'i-I. -]"■( itii a'iods 
Woiid and tur easem ecuseiit wci, .!:>. iis-i m -Iciail. 

(''"'■. — The (iini'lh-. - in 'hr [ pi i' j m: ;ir n-ii and n-f i^hle are 
much the same :u ln< ( nrr.l Mi.ies nr.d ini-at linlain. Me- 
chanical nn'diiids ol aii|iMr:ilii.ii ami rici liiral niethofis ot 
lu-atir.i; aie ii-<il lartri ly here. Iiut iieiilier ol these methods is 
I'l 'minnn in l\n'jlann. Compunili\ e tests ot Britiab and Amcri- 
l aii nietiiyds oS ti >ti!i(; kUic are iH'in^r made. 

'I'imhrr. — Tile (|iie-»Ilon ol spiiac supply was iialmally dis. 
cnsse<l. Kiln ((rccciliire ha- In mi sini|ilihed. the rcsiiits iieint: 
snti-Im 'Mr \ ahm.st ai lalilv , Ir is upprei'iated by nil that 
the si>licing of wwkI i» aii important subject. Additional 



for ply- 



Digitized by Google 



602 



AVIATION 



tk]ypr<.iv«;d litsigijh ol iaiuiiiuiln; Aud bu\ jpai* will be rec'om- 
mendecl. 

dtruclural Tubing. — Tht piisi^ibilitii-s ui iiirLt.er deveiopmeot 
m the luethuds of drawing anii hfi\\ trcuiing tubinif an bHBC- 
studied, (iromise ot niarkxl imiTovtmfiil. 

L<ibr\cati>i'j Oil itiid GosuUt'f. — Thu gai^nliin- u.'nJ lulj.-i' i.li^i^; 
oil <^Ul■^lllJn^ iL'(|UJru coutiniH-ii atU-ulum. to a.s.surt- lulttjua.i.- 
supjilits ut piu|)cr ijaality, C'ompoULiieti oils will ln" lur- 
nishcd wluTf rftiunx'il. well as grades ot tjasuliiies ut pivptr 
boMioj^eoLily uikI 1ii« tnd-point. 

Propeller li itO» and Ftttingt. — i'ropcller liub aud fittiags 
i>i acti> will be fnitbCT tuiiflM 10 iu M tlwU provB adriMble 

and possible. 

Water an, I I nrl Piping. — C'Monlituilii 'ii nl wntiT and fuel 
pipinfj st4U.<liirds is largely dtp<ijdaijt ou tlireail piMftice. 
Tlit asL' ul uiitside dimension only fut Loiiiinal diaiiu'lfis •il 
lut'la! tubuji; lias been recommend ci I liy liie Untnli and the 
Aiuericau Comuiittees. 

E lectrical A I'pnratu^. The prai iici- in eki trual apparatus 
peculiar to au>iatl, sueii a?^ M^'iial iiirlitb, radio, penerators, 
batleries. li'iihng and pnitechM' di vict-. is under cimsidem- 
tipu in \ ii'w oi more extei.sivi' u-i . 

W'hifh iiiid Tires. — The Hritisb and Amcrii-an ]'i"a<'lice i^i 
aiul tin's arc siibstaJitially in acciirii. Disciiii-siim i.-- 
bfiiiu' -lad a-i to the a<lvi.^aliil:l y iif exteruhnp the list of wheel 
Siz. - wliir/. l.a.s lit'i'D adop i ,\ ?r. 

Tlie nunilRT of tire size- ■.'.lil oe k>'pt to th.p lowest possibte 
minimum. 

Stft'l Win Ciihl' -Tl.c I'.rili^li :>iid (hi- Aiiii.'nrnti steel Wire 
(■nbles inr Niilii- iriitly aliku to hr |iini lii'ally iutendiangeallla. 
Tlie same tint.i; true ot liiffh-leiisuin steel wire. 

Tiir>ibiick!'\-. It is felt that similarity td' dt-Mj-ii is not 
ueecesary in turnbuekleg, satlBfaelory interehaugeabilily being 



.seiui jok- il tlie lurk und aud pin dimensions are standardized. 

(rii>i.i'/).( liuljlj- r I ((i'Oi;/.— Cuiiiparntive tests arc beiu.^ made 
of f;n>oliiie rubber tubing maiie to Hritiish and to United 
Btales ^'peeidcaiious. 

Imlaliation of Apvaratut. — Standardization will be ef- 
fected so for OS poKuble in the location, mounting, size, and 
indieation of diieetion and method of operation of instr amenta 
tod appantoB. 



The Work in ifaiid.— Tba lia^ aim ia eonttderiiia[ the vari- 
iH mattan ii to aieeitaio to vfaat airtent we can, mthont in- 
teiferiae with oar prodnctiTa eapBHty, adopt Bttropcan atand. 
^arda iritli advantan; to what utaat we cam aaaitt mm at* 



feetivaly in eaaea <n Borapean eaiifanmtgr with oar praetieca; 
followiiv the «onrM that will brin^ the heat reaafia. That 
n-hich does not eontribnte to the winninc of the war ia of 
<iuite Beoondnry importanee. Anything that does eontribnte 

to t!)0 wiiiiiiii'_' ol the war is obviously of prinic importanee. 

|iirinli'l .ml by Wiii>Ion t'luireliill, I'.rrish Mita.'-ttjr 
of MuniliMii-. .11 l.'ilrr-AIIied Aireruf! ( otjlerein'e, the de- 
tniled ..|;ir.dardi«Uioii ol ain-r.itl material- uiuo^il; the Allied 
F'l'Wcis- :in',v lighting the (nTiiian-. i;- lia-'d on principks SO 
ohoiuis tliat they really do nol r«'<iuui' euipnaM.-s; the prin- 
( Lple of a eoimaon front, of the tiee.-it possible coiiimunieatiou, 
a lul'Tul 1 oiiiiimnieatior). bitween all parts of the front, of 
common reserves, upo^i viliiidi nil cnii draw nl any inomenl. of 
iiiterelmiigeability o' In ojiv niid ol ;NnI^nal^ i>t all kind- at 
any luomcnl tlii-c a:r . Irail^ ?tcp> u hich oiiahlc u-. altli'Oigh 
we consist of many iialiun.i, Uj^hliti'; for a cotumou caii-c to 
realize day by day an<l week by week the continuous apiiroaeii 
Inward complete unity of action and all the etUeiency and 
in . L'liiy of actim wUeh come from a aimple purpoee and a 
single system. 



Aliens in American Factories 



Industry faee« a difllcult problem ui the unfriendly cm- 
ploy<-. w hicdi, according to the Maii-I'ower Engineering Scn*- 
ici' of the National Americanization CommiUeej ean be solved 
by the following method: 

' Fini of all take a oeaaus of all employes and divide them 
into tmx classes: native bon, natonUized citizens, friendly 
aUcnSi alien enemies. I f they are nnturaUzed citizens of enemy 
alico dOKent they had better be classed industrially with alien 
anenaiea ontil aomething of their history and record ia known. 
A man botB on another soil has to prooc himself for Amariea. 
A ccrtifleata of naturalizatiDa ^nted onder our inadaqnata n- 
quiiemients, where often a job la the goal, ig not eturagh to daas 
him with a aativa American. 

&eomI<— Ifaka an aoalyaiB or a map of yoor plant, showing 
its vulnerable spots. Where will a fire do tbe graataet daamgei 
where is waste aeeomulated, what hydrant ia xaoat ia oz- 
tiogttishing a lire, where is tbe eontiol o£ yoar lighting syateai, 
where will an explasion eaue the moet damage^ what maehiaes 
are most vital or dilllcnit to replace, where ean goods in tmo- 
sit be tampered with easiest t A doien other qacationa will 
sujrtiest t h e u i BBh M L 

Find out what kind of worimieii are in ehar{n of thtea 
TulneraUe ponUs. If fhay are enany afiena, tnaner them at 
once; Doit^ wait to have them prove their loyalty. Some other 
poiBt in the factory will not deeieaae their efflden^ and it 
may incieaae safety. The flre^Krigade and the man who ean 
reach the hydrant the quiekcat ought to be loyal American 
workmen— mst as men in the boiler-roam and at delieate ma' 
chines shonid also bfe What do yea know abeat thcae menf 



Surveillance and goarda and leBtiBda an the next most 
important eonaiderationB. Their nuadier and location shoald 
be detennined by tbe nnmbers and loeatioa of alien enemies 
and perwms of doubtful loyalty, and by the dtrategic pointa 
to be guarded. Both tystenu art ttaeeuary — one for men; 
the other for places. Thay ehaek cadi other and insure safety. 
With only one method there w91 »!t various times be exposed 

Sofnts. One agni may be diverted hot two or more are 
jfflrult In divert aimultaneously. 

When fences are put up and windows barred and guards ca- 
iabli*hed, do you consult the factory plan to see that every 
vulnerable part is included or do you follow the example of 
one concern in New England and leave the trans lonner out m 
a field, fifty feet outside of the fence, where an enemy with a 
tin can of powder could paralyze the plant t Safeguarding is 
a job of engineering— not a makp-«ihift job that anyone can 



do. It would be interesting for each industrial leader to find 
out who handled this work in bis own plant. 

Lighting is an important essential. Every poesible improve- 
ment should be made; vulnerable points ahomd be eapecially 
well-lighted. Ke«p alien enetniea and p'Tsont of OMibt/itl 
logailjf in the light all of the tinu . 

Keep ont.siders out. This is no titiie lor outsiders or persom 
without olT.ci.nl authorily or business in war plants. Veri^ 
eredentiabi of visitors. When they get in. .^^ee that tbey go 
only to tbe place they an supposed to go. Dou't send them 
alone. Eaeort them in, stay with them, and escort them out, 
or supply tiiem with a " guide " who will do so. 

One way to keep ontrndfen ont is to nduee the labor tom- 
over. Every time a new man la taken on who ia not kaMnvn, 
it increases the risk. 

Ask every new employe if he baa a r^itttation card. If 
manufacturing war suppfics tty to get every alien eamoy out — 
not Iqr throwing him ont, but by exchanging with ooaw in* 
dtistry that is not manofaetuiing war sappliea. A man dia- 
cbeiged because he is ao alien nmy go to another plant in 
bittamcee of spirit and wreck it for no reason than to get 
even with hia niat employer. 

Permila abonld be reqnired by employee to go to diflerent 
parte of the plant. A genwal tag ie not siRttetcnt. 

Appotnt seme employe aa an aliens eaptain m fha plant 
and i^ve Urn « eommktee if it ia ad^bk. It wiU beeome 
bia bnaineas to spot anti^Amerioan propaganda and sentiment, 
to nwke aodi plana and maps as have been suggested, to 
.sapervise ngiatratum, reeenmend transfers and eomomad the 
guarda aid sentinels. Call him by any preferred name, hot 
give him the whole job of looking after the s«Cely of the 
plant from the mau-|)owcr end. 

Take a peneaal interest in the alien. If it i$ necessary, set 
up- an information bureau to help him understand drafts and 
regulations and r^istration. If he wants to learn English and 
beeome a citizen, help bim do so. See that he gets American 
, information on hulletin-bonrds, in pay envelopes and other- 
wise, to offset the a nti-. American material sent him or told 
him, (Over 140,000 sets of civic lessons in foreign languages 
hove already been handled by industries! through pay en- 
velopes, i 

Tbe Anieriean (lovernmcnt cannot protect the plant that 
will not protect itself, and tbe invi.sible war being earned on 
in American inilnstries must be won hv .'Viuerican luonufac- 
turers or the risible war in Enrope wiD be ket 
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Official Description of the Liberty Engine 



Dm Am oflttHl dHeriptko of the Liberty ae«>-«ngine was 
jmed on May IS by tbe Wtr Department, alter many I'aneitul 
reports as to ita efaaniBteiutieB liati gvni-mlly gainctl credence. 

The olBeul statement makes liigbiy iiiieri><>ting reading on 
several accounts as one is able tu judge tliat the Liberty engine 
does ni»l embody any evolutionary feature in either metho«l of 
<-<>nstrueliuii or oiH>ration. This will tend to incrMise general 
oonfldenee, for whatever failings this engine may still di-splny, 
are a matter of detail which should nut pmve <lilliriilt in 
xtraigbten out in the ueeessary pruei-.<<M of *' tuning up." 

It ia highly pro)icr that official erudil is at la.st given tu the 
cnginei'Di wild have Imm'd principally re«|H>n8ible lV>r the design 
<>r (lie Liberly engine, lor iinee the War Department lias 
departeii t'nmi its cufitiiiiiiii y jinlii y of se»'reti\ rjuss i:i Idlmir 
tlie public alxiut uur nulitury |ircpanitionK. While imf liilly 
realizes the value ut' this policy in certain jip^-cilie ru-M-s where 
int'oriualiou may prove of viilue to the enemy, im Imini rtjjiy lie 
e.tpefted I'roni the ])ubli^lml•^ ot di iaijs of the I.il . i i ', i :iLitic. 
since it follows well known i ii^'iiici ring staiidiinl--, u laic the 
other hand it will ri li.iii,' way Iiiinin't sii>iilr_\ niiiiur ni<Mig( i> 
and niTord the teehnieal mau and thereby the ^>ubhe the con- 
\ M tmii that Botbing is fundamentally wrong with tb« Liberty 

cllgUiC. 

The Official /)e«TfjMfaN 
Hen- is I III' stutenient prepared by the War Department: 
Tiie ilcMLTog of ibe parts of tbe Ubertjy enfuit wara based on 

till" I mIIiai iiifT: 

( ' ffliiiiit rs : 'I'l.c ilc-if;iu-|-v <i[' the cylinders fur tin- \ 
engine tolluwcd llic pnicliic used in (he (nnriun Miniili's. 
Knglbih Kolls Hcycr. t'n nch l/iirraitic Dictni li, ami llaliaii 
Isotla-Frascliini. lit lnrc ttn' war ami HuniiL' t!ie war. The cvl- 
inders arc imulc <it' st<-c| imici .--liclls siirnniii<lcd \t\ )>rf?.sc<l 
steel water jucket-s, a method <it aiil>l\ iiig which I he I'arkanl 
Miitor ( 'ar < 'o., by long ex|teriiiieiit, had develo))c<l. The vulvc 
eai,'! -, ari' iln>p forgiiigs welded into the cylinder head. The 
|inii( i|iul departure from Kiini|H'an practice is in the loeatiiin 
ot tlie lioldmg-di iwn llsiiige, which is several inchen above the 
mouth of the cylinder, and the unique methwl of manufacture 
evolved by the Koni to. The output i* now approximately 
seventeen hundre<l cylinder forgings per day. 

Cum iSliaft and I'nlre Merlinnium Alxire CyUndfr Ileadu: 
The design is basi-d on the Mercedes, but wa.s improved for 
aiitoinutic lubrication without wajsling oil, by the Packard Co. 

Cam Shaft Drire : The catn shaft drive was Popie<l almost 
entirely from the llall-ScotI motor; in fact, several of the 
gi'ars u-sed in the first sample engines were soppliad by the 
Hall-Seott Motor Car Co. This type of drive is imed in llie 
Mercedes. Hispano-Suizn and other engines. 

Ani/U- Uriinrn CiiUiidt rs : In the Liberty engine the included 
angle In'twwn the cylinders is 4.') deg.; in all other existing 
twelve-cylinder ei;(:ines it is (iO deg. Tliis feature is new with 
the Liberty engine, ami was adopte<l for the purpose of bring- 
ing cneli row of cyliudei-s nearer the vertical and closer to- 
gether, so as t<i save width and head resistance. By the narrow 
angle gn'aler strength is given to the crank case and vibration 
is nnhiced. 

EUelrie (ii'iirraliir and hjnition: A Dciro ignition f«}-«item is 
mBd. It was cspeeially designed for the Lilterty engine to 
save weight and to meet the sjuN-ial conditions due to flnng 
twelve cylinders with an inclmlcd angle of 45 deg. 

PiMton»: The pistons of the Liberty engine are of Hall-Scott 
design. 

Connecting Rod»: Forked or atraddle-typa oaoiiectiog Todi^ 
first used on tbe Freneh DeDioa ear, and on tbe Cadiilae notor 
ear in tbia oountiy, are naed. 

Crank Skt^: Crsnk shaft derign followed the standard 
twelve i^linder prartiee, eieept as to nling: ' Crank case fot- 
Iowa staodard practice. Tbe 4&-deg. angk and tbe flange Iooif 
tioo on tbe ciylinders made possible a very strong box section. 

LiArua/tioK: The first system of lubrication followed the 
QenuiB piaetiee of using one pump to keep tbe ctank esee 
empty, delivering into an outside leterreiv, and ■nother pump 
to fotoe oil under preasnre to tbe main eiaok abaft bearinM. 
Tbia InbricatioD nstem also foUvwed tbe Gennan praetica m 
allowing 0ie overflow Is tbs main bearings to travel eat the 
fbee of the eraok eheeikB to a acupper wbidi colleetad tbia 
ereaas for crank pin Inbriration. Tliia is reiy 
tbe use of oil and is still the itaadard Qeman praetke. 



Tbepreseat system is similar to the first jiraeti. e, e.\ce]d that 
the eil, while under pressure, is not only led to main lieariiiL'^ 
but tbtough holes inside of crank cheeks to crtink \>n\. msiea.! 
of fmliiig tc) these crank pins through scupper>. The ditTer 
enee between the two oiUng g^-stuma consists of earrymg oil for 
the rrank pina through a hole inside the crank ebedt i tt t t ad of 
up the outside faee of the crank ehe«k. 

I'rofieller Hub: The Hall-Scott propeller-hub dnsigH was 
adapted to the power of the Liberty engine. 

iCurpr Pump: The Faakard ^ppe oC water pump waB adapted 
to the Liberty engine. 

Cnrbuninr .\ earlmrotor waB developed ky tba Zenith Co. 

for the Liberty enLnnc. 

Borf atui Stri'ki-: 'I'he Ih iiiiil stroke of llie Lilii'ii\ ejiL'ine 
is !>x7 in., the same us m rin ilull-Scotl A-ii, A-7 , am; UviUe- 
cyliniler engiiiis. 

lirnuirks : Tlie idea of lievelupiug Liberty eugmcs of t our, 
six, ci<;ht ami twelve cylinders witli the above characi eristics 
ttiis tiiat tlioiiglit of about May 25, 1917. The idea was devel- 
oped in eonference with rejircsentativcs oi the Hriti>h and 
French Missions, May 28 to .huie L and was submittal in the 
form of sketeheh at a .joint nieelinir id the .Mn-raft Board and 
the .loint Army and Navy T»«chmcul Boaid, .liuu' 4. The lirst 
sample was an eight-cylinder model, deliverc*! to the Bureau of 
Htaudurds, July .1. IfllT. The eight-cylinder uumIcI, however, 
was never put into pre.dmtion. as ndviecs from France indi- 
cated that demands Im im rens(>d power would moke the eight- 
I yliiidi'i' obMilete hctnrc it eemid he |iriKliiee<l. 

Work was then euucviitrated ou the twelve-cylinder engine 
and one of the experimental angiiica passed tbe flfty>bottr teat 

All- 125. t(»17. 

Alter the preliminary <lniwiiigs were made, engineers Iroiii 
the leading engine Imihiers were bnmglit to tiie Uureaii of 
SlandanU. when' t^iey iiisiiecled tlic new de^igIis ami made 
HUggestuins, most of wlueli wi^re incorpuriited )u tl»e tinal de- 
sign. At tiu" same time, expert pmdiK tion men wevu Makin g 
sugg»'stions that would facilitate pnsluclion. 

The Liberty twelve-cylinder engine pa-ssed the fifty-hour test, 
showing, as the otricial report of Ang. 25, 1917, rc<-or<ls " that 
the fundamental constrmtion is such that very satisfactor>- 
service with a long life and hi^;h order ot elliciency will be 
iriven by this jwiwer plant, ami tlmt the desiirn has passed frOB 
the exiK'rinieiilal stage into the held of proven engines." 

An engine committee was orgjun/.ed informally, consisting 
of the eneineers and production managers of the I'ackanl, 
Ford, Cadillac, Lincoln, Mamion and Tn-go coinpani.^. This 
committee met at frequent intervals, and it is to this group 
of men that the final development ot tbe laber^ engme la 

largely due. 

In addition to the above facts, cretlit might properly be 
given to Mr. Hunt for the devehipment of the water-jacket 
svstem for the Pwkanl aero-engine, and to the Ilall Scott 
company for the crankshafts, since the dies lor the four- ond 
six-cyliiuler Hnll-Scott engines were later reworked for the 
eight- and iwc!ve-cvlin<ler Libertv engines, resiM-ctivcly. It 
may also be achled that the Hall-Si ott comoany had completed 
four-, six-, eight- and twelve-interchangeable cylinder enginea 
before the Liberty design was starte<l. 

While it i-s not gcncrallv known that four- and siT-cyhnder 
Liberty enginea were designed, the fact appears tltat they were 
not only designed but actually made. 

Cmim Air Section Needs 10,000 Mechaiiica 

— * \ for ten thousand machinists, mechanics, 

skilled workmen needed at once by the 



Signal 



tfiatioB nnrfiinm of tin Signal Corps, it was stated, and an* 
■onBamnt waa made that additional incremenla mant be el^ 
imfai*^ itam the aame classes in the near future. 

The dagiaa to which the aviation pn>gram of the army de- 
peiA vpoB hi gfc ^ skilled labor is shown by the stat emen t 
wfaai tj ei Hit of every hundred men in tbe aviatioo aae- 
tiaa aunt be doHad in eoaw btancb of work." 

"Men vegiitarBd in the diaft," eaid the announcement, 
"mar iM indaead into thia aervice by applying to their local 
dinft beard. Ven boI tegiitered may enlist at any recruiting 
«IBea Further infoemation aoay be bad by applying to tbe 
air division, pettsoonci depnrtmsot, Waehiogton, D. C. 
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Tlin ilrst r«'Ki>>i>r acTlul timll ftcrvki- Urtwer-ii Xi-w York 
nn<l WiiKtiliiitliiii wait Hlurtt-<l Uiiy ITnh, I'.IIS. Ctirllxx 
iiijii'hIrK'K wrri' u**fU. 

I.li iii. iiiiiK fifuriti- I.. Iliijli' left WaBtiliiKtoL 111 Urst 
CurtlHs iuall|ilui>i> nllli Pnntmaiitvr-lirnera] Burl<-Huti'» of- 
n<l«l u|M'UiiiK liMirr; I'rculdciit WllBon rancdli-U nod 
■ui«Kra(>bml iK-ninmll ntjimp. 

I.li'Ulrniiiit Ilnwnnl 1". Culrcr Imjk Boyli* nirpi. riilla- 
i1<-li>lihi In Ni'w Yiirk. tii uar Imiir, ten mIntiK's. Mall. 
I.N'Utrniint Torn-y II. Wclih inrrlfil fnini X>'W ^orli lo 
I'blladPlpbla, rmcbi-U inpllal In UcutCDaDI James C. 



I'jlKi rtou'ai i>lnni' Ihrcp hiiiipi, lirenir minutcii later. Fl) 
liiK lliut'. \> iiiilitiiKlou (<> New Vvrk, since r<'<luc«l to tw> ' 

IlKUra, '>U IllluUIcK i 

Ai-rlnl |i»Hial firrtlri' lii V. S flntl atarted bj P<M- ' 
mnKiiT (ii-tK'ml Iliti bcni-k Id 11*11, fl/ins In Cartl«« W- 
iilanc, Nannaa to Mliimln, L. 1. In 1U1'.>. Mr Hllcbcort 
lln'iix'd It'll Ourtlsx djrrii to carry mall ; tctita then ma^ 
lu New York. Georsm, Tfxiis, ArkanMis, North C«r^ 
Una. lluKb KtililuHuu. t'urllaii tillul, drllvered mall alota 



.Ml»li<>lm>l K 
1. Tb« Preil 



Kivcr fruin Miiiura|H>lis, 37S mlU-K. 



KOTB; Photot A'm. X. I, 4, f . «. 7 or* eopi/riehtcd Imttr uttionui FUm lUrp*tfL^t» 
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c>t membtni, and oth«r oOtclala bIdtJInK 
r> Eood luck on lb* iHltlai mall trip from 
!tJ..w York. 
" piloted by Ueut»nanl li<Isrrioo arrived 
t ::&0 p m., nylnc Itl inllM from rhlla- 
■ Hjr and 2ft miiiut«if 

iltH nnt aprlttl mall Mrvlcv from Potomac 

II 

lU-crton arrlvaa In Waahlncton wlUi tha 

I'hiUdrlpbla. 

I'otib leavinr Belmont Park on tha flrat 



trip ol tha New Tork-Waablncton Aorlal Mall Honta. 
C. Lieutenant Culver bandlns hta ba|r o( raall over to 
New York Poet Offiro olTlclala afKr nicbt fruro fblladel- 
pbia to RelmonI I'ark. New Tork. 

< L.lautenant IlenrI Knrre, •idltlal aviation nrllata nt the 
Krench fuvernmcnt. prt^ewtttM Lieutenant Webb wltb a 
irood luck horae-eboe, ju>l traforr the InauKUrallnf nicbt. 
t. Poatmaater Pation of New Ynrk. Aero Cluti, and City 
Onelala wlablnv Lieutenant Wiibb Oodipced. 
B. A rloac-iip of one of Ibc CurliM marhlnm nude for 
Aerial Hall Service, ahowloc matl-carryloK compartmout. 
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The 1917 Fokker Triplane 



The foll(tNviii)j rt-|iort has bwii iKsuvd by the Brilisli Air 
Ministry on the Fiikki'r triplane, which was brieOy de^Tibod 
in the laBt i«sue of Aviatiok. A fuller report may be issued 
ill the near future, if further inquiiy shows that the waolune 
has fflatnrw of intenat. At present, however, the Fokker 
■ppean to be one of tbe pooiwt of modem OcrnuHi daaigna. 




Fio. 1 



■•ia!l> u lx ii the altitude is not approsehiiig the coUq^; it ia 
ahii t< rxli red acute by the abnoimally small gap-chonl ratio 

employed. 

The' function of tlte inti>rplane "struts" appear* to be that 
of ties which partially distribnte the load from plane to 
plan«k Their seetion is aueb that tb^ ean hardly be t»- 
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(lew rat Ih -i, rijition. - As n-jrunls outline d^■^i^.•■l. l1n' iiia- 
ehine is soiiii « li:a siimliir lo liic Snpwith triphii n- mimI is i>i 
gi'iientl of (irl IkmIdx t\i)e. 

The cfiii l iHiint which nriaeg from a preliminary e aiuiiia- 
iioii |, ihi' :ii>s,'iir.' oi' exteinal bmeinf wirta. This point will 
ili'iilt wjtli laser. 

I i,)ist riiiliomil Dffi'tti. — It in from this stnndpitini, iiriiliat<!\ , 
ihiit ihv miifhiiie is ol' Kreatest interest. The designer upjiear^ 
to have mailc i sci \ t lTurt lo 



peeled tn wiili^laihl reverse hjadin-.;, and it ix tiioiight that 
this tad may 'i< "ar explHiiation of Ihe biid iiiiirii" wliieh the 
Fakker has e«riii'<l liy lin ak)i;:c' in tin air. 

Tail I'uil .'<tnit;itrf. — Uvrv aL'ani \vf timl tliat ri'dmtioii of 
n-*istaiic'e has Imi'Ii ultaiiied tiy ililrin.n of i'\I<riial bracing. 
In this case, however, the tail Hint Iti'ini: lar,:ily (if tubular 
construction the <-!itil ili \ cr --tni 
very weak. The proiiorlious t)f 



bead n-sislunc*', even 
•xpen.se of increii.se 
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reduce 

al the 

in wcifjht. In some respects, 
also. Ins elToits have li'iidcil 
to ffravc ^rriiitiiral weuk- 
ness. 

\yin;j .StricJiir'-.- The 
unique " twin " spar is 
shown in Fij;. 'A. It consists 
ol Iwo hox-scction ta|H'rinfy 
spurs jiiiiicd by Iran.sverse 
ply-wiMiil. .\s far as can l>e 
j;alhcnil at prcsiiit, (be 
fore and al t si • ::■ -i i hiilMIi 
ol tlii-i Inult ii]> iMcirihiT IS 
Siijiplicii li\ mic port ami 
one starboani biilkbi-a'l nt 
j)ly-wi>i>d 11. caili plani', 
Tills ap|"'ars ijiiitc iiiadi'- 
qimtc, i'sp<'cially in a lutrli- 
spe«'il mm liiiu , cvi n it we 
«lisr<>i:.ud tin |iossibility of 
bu< kiin^ of the laterally on* 
Kiabili/.ed ply-wood In noae« 
divmp. 

Apart from (bis poiid. (he internal winj; -tMiriiin presents 
no pe4-iiliari(ie». From the frout spur to tlte leading edge, Um 
up|K>r surf ace is atiffioied with ply-wood as Is nsoal on many 

modem si outs. 

The naiiirc of the main cellule structure is a typii'al e.T- 
nnipli' of (lie bierh pricf paid for reduction of resistance. In- 
terplane wiriin; is dispeii.sed with, and struelurally llie mum 
frame may be rci^rded as three pairs of caii(ilevers. liini by 
pseud<»-s(rul!$ near the win^ lips. 

On a luwhine of relatively short span this cantilever coii- 
stniclion may b* rciid<rtil ]i"^sible by tlie use of spni"s of 
gnat dcpUi, and the ply-wood Ihiv (ype employed meet this 
(■(Midition, owinif to tbe abnormally high thickness-chord ratio 
of the aerofoil «<H-|inn. It \» questionable whether (he ;;ain in 
overall ellicieiM'y by (h'lciitm of bracin); wirvs is suflieient to 
halanee llic Iocm due lo the use of a " bi|{fa lift " sevlaon; this. 
i|Uf«liun natunlly beromes nwre aente at high speeds^ 
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lure. Iic-jiic licitiLr heavy, is 
llic 1 1 iiiucsMirk arc aiiproxi- 
malcly siii-h us oUrain nii 
most iiuniialiy-braccil t'ruiue 
works, and once more an 
explanation siifrjrt^ts ilwlf 
tor the ...InKtural failures 
experienctnl on this tyj"'. 

fi'itlH .S'/rMr/Nrc, — The 
framework of the body is 
built up from steel tubing 
luitt welded at the joints. 
Tlic stainlnrd wiring attaeh- 
inen(s consist of a iJlort 
length of small tubing bent 
to the form of a quadrHnt 
or .semi-circle ( as rt'<iuired l, 
and welded into tbe c unicrs 

ol i rllult-S I M-c 1 ij- r> I . 

The lum-iiig wirt s arc IcMipcd 
round these attachments, 
doubliti<; back n|Miii them- 
selves, tlius futi' i I' iiKii;.: jis a 
single win- of dmitjlc li ii}»th. 
.'splic»-s are dispensed with, 
but beyond that nothing 

jj i can be seen in this 

niciiioii of wiring, which is 
heavy and wery weak, as its " fixing strength " ia (hat of u wire 
doubled round a RHiall tliameter piu in phu'e of twice that 
strength as is obtaiiuil by splicing. 

The use of welding in the building up of the body also 
appears to be a weak feature. Vibration and reversal of 
stres.s canni>t be taken adecpiatcly by such a stnicture. The 
conier attachments art' siunewhal reminiscent of the well- 
known Short I'-bolt. The U-ImjU had the standardiuition ad- 
vantages III (be Fokker fitting, and, in addition, without further 
sacritice in weiirbt. was a far more r«*liable and robust wirii <,' 
attacliuicnt. 

Summary of C'onstructUmal f'ritiriftn. On broad lines little 
good ran be said of tlie Fokker structure. The designer ap- 
peam to have emp|oy««l eone<iderable ingenuity (or cxhihitetl 
eoiisiderabfe menial slackness) in devising schemes whereby 
slight innvase of manufartuiinjc speed has been purehased at 
tbe price of gnve atruetnral weakncas «r increased weigiht 
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WfacM tpmA at piodnctiou h«e not tempted htn, km aim 
Jm Ittm ndoitka of mkttnut. Um «bo» stnngUi— ud 
above all, penaMenM of «tnietanil rigidity— bat been dine- 
garded, and ;ek it il hard to aee vbat notable gain o£ " floe- 
oeas " has been athiMiwd. 
Winy Tip ShiA.^'theat are rigidly-iixed asb i^ids leeatad 
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under the wing atrnts. Tbe reason for Btting tiieiu is obscure, 
aa tbrar ean only oome into play as a result of an appallingly 
poor laadiof^ and if they did pume into play, would cer- 
tainly bndda the flim^ ii^erplaue struu. 

A4rodffnamieat Feaiurea. — Certain of these features liave 
been OMbtioued already. In this reapeet also, the design ahowi 
evidence that it haa been carried out haotily and in a ahiTenly 
manner. There are signa of eonsideraUe inanity, but tlwy 
are often maned by Ituk of broad eonmderation. 

Wing Dtngtu—ntTfi, tor inatnace, we have the dinination 
of external winng. Ttu "wirdett" raarhine ia not a new 
idea; many oonrtinctan have lealiaed its good points — namelyf 
the aaving of wire resiatanoe, and the diminution of tnning-np 
tronbles. The Fokker designer has missed the eoanterbanne- 
ing defeela, and bia method of attack baa led him into two 
gi»v« fanlli. In the flnt place, tbe eantilever conatmietion 
adopted ia not oalj weak, but eaaMtially noo>ri|^ The de 
fonnation nnder manenvering uliuiaca and die eonaequent Tari 
ations of aarodynamioal load-distribation would appear t<' 
xendor tha problam of eontnUability eurionsly complicated. 

Fnrlher, the high cambered section of the aerofoils canno; 
but eountaraet the slight advantage due to the sating of wirt 
resi«tance. Experience has shown tliat "low liift" nprnfoil> 
cannot be l»eatcn for use on s^couts, and that whatevf-r n.hnn 
tage in climb and altitudc-Hyinc capanty may Ur atiiuiK il by 
the use of " high lift " sections ia canceled and I'ar luurt.- tiiau 
canceled by the excessive horsepower required at line augleti 
of attack. When one cfiu»iiders (be triplane effect (espci-ially 
on small ^'ap) wliicli must, from flnt principkii, obtain n'itli 
such n dtt'ply-cuiiibcreii stTiion the ineflirieucy of tlie iiiniii 
planes btromi's cvidcnl. 

FiiT- 4 shows ibc iunii/iii;: loiilnist bptwwri tlx- Koklu r seu- 
tion I lull line I and Ii. A. F. ((lott<-<l liin ', may 
be taken as typiial f>t Iliitiili prai'licc f><r jiiimliir iiuu-liini's. 

^'(.»fri,7*.- All ciiiiti'il s\irtnci-i uii' bnlnniol. but ibe niHho^l 
of bahmriiji: is inferior to tlmt eiiiplnyccl mi ilie AlbatruH. 

Allrriiii- firo titled III tlie top plane only, a 'ype of con- 
sinietton !i;is Ihch slio«n to it?t*ni<ieiil- 

Etujitie. '['[.r inuc'iine I'xiiibiteii i-i tli.- Airrratl I'lioins 
in I^indoD lias no vnvi\w, bm inl'orjiiation iweived from over- 





Fig. 5 



*('a> >IaI<s tlmt tbt en.^iiiL' l> an Olicviir'rl. very ^iiiiiihi! 
tbe JIO li.jK L»' Rliotie. hi fact, it is nn(l(i>;.ir.<l tlie onlv 
diffiTriii-i •^i lire filij^bl. points of lii-lail liesi^T. ni il tln' it'latiM' 
povi.i-i\ 1,1 L'. ncrui lliiish. For iiistuiire, the Hum- pifue is in 
t^v,. tl:>' |>ropell>'r -iiuM I" it..- separate from an<i 

tj. ti- rlic titiii- plaic rit tilt- en>rinii. 

The . Mtlnn'i''' !■ i> ;i Kreii.-b-niuile TaiiipiiT Uoctuhe^ pre- 
!-immbly obtailn-d frorii n euptiirol niiiclii:M . 

The oil pump appenr> to he a Get iniiii > ii|iy of the standard 
Le Rhone oil pump. Tbe magneto is a Bosch. 




Atmawtnt.—Two Spandan guna are fitted, firing forward 
through the propeller, and fitted with Byncjiimniaing gear of 
the direct llexible drive type, a |tiniwi on tiia fits ihafting en- 
gu^'iug with the gear wheel whieh m e e h e e with the magneto 
and «l pnmp drive*. 

The guns are eonlrolled by B«wden wirei^ ftnm thmnb- 
pushee on the cuntrol lever. Three puahee are fitted^ two for 
firing the guu>) independently and the third for limnltBBeoni 
contrul. 

l>lrnUfieatio» Mtrkt. 
1LV.C N«. ti.ISS. 

Malwr No. IBM. 

JMilltary No. FOt{. D.R.I. 144/17. 

Uiit.- o? iNinsrni. (loo, Kov. 20^ 1»17. 
ll'rIirAlii > '» utiTK-iUii OM Jfoehfiis). 

Wi'Ic'it. •'Ui|ily 3Ttf kg. _ !>29 lbs, 

1' rtio^ ^lhl.. luna (IncludlltK fucll leS fei. s 430 lb*. 

«>-lK"it »Tl k«. = IJW Iks. 

Wtitlht oj MneiH*. 

as* >b%, loeliidlaf bulk Bunetsu sti puBP sa4 
(Kort.— wVistit of iTo b-iTuriham Is Siomi. 

uii'.'-i' K«'i'i«'ti'»'""" i' "PPwatxaifc 

ta|M>l<'\lliiilO' .! II . I n :i Ilouni ai 10.0U0 rt.1 

From tuc- iiiiuw 1' po^,<ibl« to csaslraet the fsilowlag apgrai^ 

I'll. I. Mil i.i„i tioik. iTr> )|M. (allinrtaw tank 18 lbs.). 

• rrw. 1 Ml 1 Lm 

Mllll.irv J.I..II. ;is II.-. 

i;tii.-<ii.' iiLii i..ro,..'ii.'r. iim. <alUi«iSK prepellsr 24 His.), 
sini. till. . 4'.:: II... I lu.-iu.iiiig «igin« bMNM aaa iutnuoMtai. 

tftf'ii-Iiiri- i/i-rifiiiiiK''. ;.<., 

2$tirXai'<- ..1 III. lilt pliiiii's i:h,'» an. ft. {appMilmtstr). 
ei<tiiuii:. ii I!. 11 I'. ii>v iUKi .isjr with nHp. Le bS>m)— IIS 

1I>K. IKT HJ. r«<>t — «i.l4. 

»!>». per ail.K- ^11.13. 



Flying Through dovida 

When flying itj n rl'uiii which ob!^>^re» the lioiiaoo, WKft 

Fliilhi. It i.s very .iill-i iill li.r n pilot to tell whether or not 
his nincliini' nn an cvt-ii kt-i-l, It i^ Iru'j tiiat lie ^^ ill be able 
to tell iVuKi Ills sjii-etl imiicuior whellier he i.- iImiiw: level or 
filoiip a '■I'ipiiicr iiatb. but if at tbe Kume lime ;hi machine is 
uiakiiip a tiitM. ihiii i.^ ditlirult to " feel," i\s it may be very 
slight. Tl i' loiujiass .-^ho-.ilii. ibeoretieally, indieate a turn, but 
what freqiuritly happens i- this: X nia<'hii;e enters a cloud 
and the piliif waN'lics Ins (iim|iijss ar.<i speed itniieator to see 
if he is keejiing uu \iu course. He then notices that the com- 
pass net iiii heirius to move, and rudders in the oppecita direo* 
tion to iTii 'k the turn. 

As he t ii-i -. <■ iiotliinsr c.\ecpt hi.« nuiehine. the I r.u/.ot. being 
invjsiblr lliri'ii.'h the ehmil*. he is \ery apt 1o m ercorreot, 
with ttie ri'siili thai the iiiin-hine besin^* tiir:i llie other way. 
The ruiiih'r IS r; <'ri jnit o',*r in the oi>]i.i.-ii>' liirei rion. and 
very Iiki'ly i. .im rri'riion aL'mij nenirs. In thi^ uay ilie 
mai-liine swii \e- troin si<le io snle, eai li turn beinir arcini- 
pnnie>l by a hank. If this bank Iiii.hih-s stiM'p the iiiaeiane 
will probably pet her nose down an.i the spped indirator will 
recisicr a hi-rh \eloeity. .\.s Ibe pilut may Mnt he auare of 
tbe ainoiinl of bank, he will iiistniill\ el\ [lull his eon- 
trol lever towards him in order In puli ihr t: a' lime mit of 
the nose dive. If tlie maehine is steeply banki ii the eleVHtorS 
will not "flatten out the maehine, sinre Ibey mip in a ]>(ih!tinn 
somi'wiiere near the vertteal and therefore af ,ts rmhlers. 
The eompass eoutinue^; to swiiip, and bet'orc h'tiu' ihe pilot 
may not have the slightest idea of what is really happening 
to hw maehine^ until oe emergen ftrom the dood. 



The French Aerial Operation* in 1917 
The following table. «mipiled by Jacques Mortanp for Aero- 
nanlies, gives a detailed aunrey of the activity of the French 
Air Service in 1917. 

O.-rmnii .Mrplan. s Brouirht Down Bomblns Ilnldt 

Infill- In till- (welshtof 

Krt ii' h fe-rniii n S.rloU!*l.v Kit** bomtw ilropp.Hl, ItiR, ) 

l . i ' l.lii. > |i{tinni:>A] Bnllnuo* Bjr Day njr Nlirbt 



J^nnjirr 

Fferu^rr 
Mar.-h . . 
AprU 

M.i» . . . . 

Jirii- ,. 

Jm:.\ 

Rcjilcinbrr 



1 1 
It 

IS 
» 

3 
7 



Itrt.ilKT ... I.% 

Ix-i- (1 -1. !• t.: 
Total 111 



M 

Is 
52 
30 

60 

2T 

.1 



l.H 

lis 
:<1t 
40 
,W 
80 
61 
17 

&fia 



27 



3«,77e 
87,070 
1.S80 5«,r>00 
ssn !IO,l.';0 
17,100 187.700 
lO.tMJii 122.390 
17.600 IIT.SOO 
ilO.flRn 91, ISO 

fi4,:!'ii :ii>2,720 
40, 1! I I. I 128,180 

2o,uo<> la.s.to 

41.. mo 47,.180 



214,710 
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LiangontUm of the Air Mail 

The iuaufTiiratiun of the zmdar air mail service bet\v«>< ii 
Washington, D. C, and Haw York took place, as gcheduiod. 
an May 15. 

Although no foimal eercmoDica attended the inou;runitii>ii 
of th e aemee, there was a lai^e gathering of offieiulii at hotli 
tanainaia. Among those present at the Washington lenuiual 
Ifae President and Mrs. Wilson, P<wliim.st*r General 
. Seeretary of the Xavy Dani<-ls. Assistant Si cn-tiin- 

n-etor of Military 

JLannauties. and representatives of the Ain nilt Itoard, ibe 
National Adt-isory Committee for Aciutniniii s nn'1 the Senate 
and House Coniniitte«s on Post otiiti-s un<l Post iioads. 

The Duu-hines used for this s4'rviei' were CartiaB biplanes 
fitted with 130 hp. Ilispano-Siii/a en-rine.s. 

Sinre then the air mail h.Ts functioned with a suftieient rf-fu- 
laritv for H» uox'el on uudertukliig lo hold out favorable pros- 
pefts for saeh additumal air lines aa may be oiganiaed in the 
future. 

Two postal airplanes of a more powerfnl ty|)L', Hit,,; '.v;!!) 
Liberty engines, nave 8in<*e lu'cii plnicfl m siTviie, ami mw 
of these inai-|iiiics Ih w on May J.'l that day from Pliiladel|ilii« 
to New York in .'il2 niiii.. iM'utinf; the btwl previous timr by 
23 min. 

"The sure ss obtaiin'il in ojxTiitiiiy the airpljui.' mail >erv 
iee," said Postmaster Geiiei;il Hurli'SL>.'i un Mny LIM, '• exce«-ds 
what I e\"iif<'ted of the neu mnlv tiuriiiir its ir'.i'ia! stfltres. 
The army has n^ndorpd a spN ihlid 'cmiir. wlmli h.jt ■ndv 
a distinct ooiirribution t4) the rommt^reial world, but i& jtroviug 
valuable trnitiintr for the aviator* wbo are abont to enter upon 
a ffieater ta^k in Franee." 

Billion and Qtiartor for Aeronautibf 
Nearly a billion and a quarter dollars for aeronauties a 
carried in ihf Army and Xavy appropriation bills for the 
flsfol year endiiifr June 30, 1919, which is now beCoro Congress, 
The Army appropriation bill provides $090,280312.77 for 
the Signal Corps, including its now divorced Aviation Seetion. 
The re]>ort iu-compan>-ing the bill sliows that on May 10, 1918, 
the Signal Corps, ineludiii|sr the Air Sarviee, was made up of 
1^43 officers and 121,746 enliiited men. 

The Aviation Section of the Signal Com. aeeordiBy to the 
testimony before Congress, ia aa foQmn: Nnmbtr of oilleeis, 
12,107; atunber vt anUatcd men, ISfl^TOl; nnmbcr of fli•n^ 
ifiH't MUibar «t tnaehinCB In France^ IfSlO; nnmher of mo- 
eunca in die United Stata^ 3,T00; nnmber of eombat ma- 
abinsa in I'nnae^ 32S; and ttw numbar of aviation training 
aampa in the United Statca, 27. It ia rsportcd to the coaunitn 
tea that anliatmente in the Aviation Seetion of the Signal 
Corps had beeoms so rapid that tha dqiartmant had to pnt 
a atop order on the sama. Wlnle it hai bete gsntmny ru- 
moiaa that we had no aiiplanee with onr foceea in France, 
the ftat ia (here are 1,316, of wludi 328 are eotubat or fighting 



In tiia naval bill $220,383,119 is oazried far aei«nantig% aa 
paasad Iqr the Senate, while the oiMaal appropriation, as 
paawd by the House, was $188,012,900. An appropriation of 
0100,000 is made for tBUXomments to the naval air station 
at Peniaeola, Fla., and tlia Hboas appropriation of $150,000 
is ineiasaed by the Senate to $201^100, for the aoquirement of 
the remainder of Parria Island, Port Royal, ft. c. 

Air Service Assoriuii4in In Fonneil 

The increasing importance of the Air Services as an arm 
of zeoonnaissanee and offense, and the growth of independent 



professional ideala and theories among Uie Ofiag ODecn, have 
jost been given expressum in an oigaaisattom Known aa the 
Air Service Association. ' 

The purpose of this Assoeiation, as appears Item its pro- 
vlsaonal constitution, is lo unify all bnmehea of ^ Air Benr- 
ioe; to promote esprit de corps; to act aa a dening'iKNiae for 
ideas on mechanical improvements, metiiod of tnnning and 
aerial taatica; and to eontrol a pnUieation for die dlsseinina- 
tion of news and infannation of benefit to the serviee. 

The Aaiodatiott has been appioved by .Major^Ocn. William 
L. Kcn^, IKreetor of Military Aeronauties. 

The Aasoeiatlon eame into being aa follows: On tiie even- 
ing of April 2, tite offieer eommanding at Oevstuer Field, 



Major M. Kirby, A. S. S. C, pndded at a meeting of flying 
officers, who nnanimonsly approved tb^ tufiestion put fetta 
of forming a aerviee assoeiation of their own along lines of 
similar Amnr and Navy organlaations, and to be nmde np of 
the eonunlssioned persoonel of the Air Servieea. 

Temporary offlwn were ttouitMted and deetoii^ and a eom- 
mittee appointed to draft a eonititution and l^-lnn^ This 
was followed on April 6 by the adoption of a temporary eon* 
stitnlion and hjr-laws. 

Commnnieationa have been addrssssd by the seeretar}' to 
officers of the Army and Navy Air Smriees abroad, and to 
c omman d in g oflhiers of itying lelds and air stations through- 
out the eoiuttty, zequejsting them to bring the Association tu 
the attention of all flying offleeia. The Teiilies re<'eived indi- 
cate ttat offlena nia anHinsiasticaUy responding to the invita- 
tion to join the Assoeiation. 

In July the election of permanent onieenn and the Board of 
Ckmnmna will take place, and the oonstitution and by-laws 
will be anbmitted to the first annual iiie<-tiM); for ratifleation 
or change as desired by the members. 

The Air Service Assoeiation is a iioii-ijolitieal orpaaizatKin. 
and is organized solely in the inten-sts ot the Air Services 
a whole. Its tenets, beliefs and opinions will be exiiresbcd in 
the Skrvick JoiKXAL, which has Ihhh 3<'l.<led a* the 
ofHcial jounial of the Association, whieli will also publish sm h 
articles by members of the Assorialion ii-s are approved by an 
editorial staff to be appointoil by the Hoard of Governors from 
the regular ami honorary menib<'is!ii]>. 

The initiation fee is leu dollars, and includes a year's sub- 
Hcripiion to the official journal of the Assoniation. No dues 

will be colliN-teil. 

OtTieers of the .\rniy and Xa\y .\ir Si'rvii <-s sLoulil ><'u>\ 
their api)lii'atiiin» for membership and iiiitiatiuu tee direei to 
Capt. Wilhrnu .1. Mal-.tu-. A. S. S. K. C, Secietaiy, A. 8. A, 
Gerstner Picld. Laltn ( hurles. La. 

Naval Aviators ^'atiled 
The Xaval HeMerve Flying Corps has again been opened for 
applications to civilians and members of some branches of the 
Naval Resrarve. It has been generally understood that a])pliea- 
tiona from civilians would not be received, but an additional 
ortnnify is now given to them. Applications should be 
' to Cant. Noble E. Irwin, Supervisor, Naval Reserve 
Flying Corps, Navy Department. Washin-jton. D. C. 

Marine Corps Enli^its Aviators 
A big drive is now on in rc^'ruitiii"; men for the .\viation 
Seetion of the Marine ('orjis. Special ellorts are being made 
to enlist college men and elcan-eut, ag-^ressive, qttiek-thiuking 
and fearless athletes. Applicants who majr have failed in 
regular Anny and Navy Aviation will be eonndered. 

For this purpose a personal campaign among the colleeea 
of the country is being conducted by repi-esentatives of tbis 
Corps. They eonsit<t of privates and officers, all of whom are 
college men themselves. The results are very satiafaetoiy. 

Student aviators will be eidisted as gunnery sergeants and 
aent to the Mius-sjuhusettH Institute of l^chnology, Cambridge, 
fbr gronnd work. The coui'se there covers ten weeks. Thence 
thinr will be sent to Pairis Island or some other station for 
training in flying. The time for this instnielion has besn re- 
duesd to ei^t wedn. 

Signal Corps ants News Photographers 

A ntm>^r of hi^h-grude news idiotograpbers arc urgently 
needed by the Signal Corps, These men must have expert 
experience in the handling of speed oameras aneh aa Qraflex 
tind Graphie, Mid abo nnoontand speeds of lenaca and varions 
makes of eanteras and operation of same. 

Only those men who can furnish refereuee as to their actual 
azperienee n« news photographers will receive consideration. 

The men selected for this branch of tlit> 8er\'ice will be sent 
to a school for military training. Upon completion of the 
training they will be j>romoted to grades of Sergeant, First 
Claes, and will be orden^d overseas in a short titne. 

Applicants mu.st be cili/cns of the United States between the 
ages of 21 and HI. All comnuinications should be addressed 
to Air Diviijion. Training llraiich, Photognphic Section, Sif- 
ual Corps, Washington, 1). I'. 
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To Protect Iineiilor!* 
A bill rn'iitinp u war invf-ntinii^ lnuiiil lo nssist Ainericjin 
tiiwiilors in ilevfloiiins: ulmf, uuuhi In- ol vnlue to 

the Anny or Xiivv iti wiiirjiiiL- tin- uur is '■mif^ liniwn up by 
the Aiin'ricaii Invtutoi-' A^-iM-i„ti.in nl Wii.-ilmiuluti, I). V.. 
and itrohnltly will !»• .iittudiK i .| mi riin^Tcjts m tlip tioar 
fature. 

"The ii.s.sociiilion will cxcit iilt ot lis fiicrRics to .scriiro tlio 
}MI«jK!i;;(' ol iH-rislalion crt-iitint; ii wiir inventions boanl to I'oii- 
sist ot Hvi' nii'inbrry. wlmsc iluty it sIihII Im- to swk. rei-oivr. 
i:i(|iin< into nntl atj*iht in the <li'vclo])nit'nt of iiivt-ntions ot 
tM>-.>ibl(> milisan \aUii-. •!»■ -aid hoard to \w iion-i>arlisan ami 
to In- ci'iiii" ii-nici] Ity nniler the Ooverntneiit,"' rfads a 

slali'liH-nt aiijii'.'.i il ;i; .i lUM'tiiitr "f the asM.H-iat)oti on May 

K. J. Hftnti., jmsiiK II- of the assoeiation, s4ii(l thi' hill ]iroli- 
altly will proviile ihat this hoard shall |tro!(-ci the patent riglils 
of "levices laid h<>f(Me it, so that it will ii..' Uc nnTaiHTJ to Ale 
the lAum «8 publir pro|)erty iu the VhIviiI • >l1iee. 

Wrii^t-Bfartin Bnvi C. V. C Plant 

The Wright-MBrtin Ain-rafi Corp. has Ixmnhi tor more 
than $1,000,000 the GeiienU Vehii-le Co.'s |ilaiil in Lon^r Islaml 
rity, arrording to press rejiorts. The property ionsi>t* ot n 
six-8tory and a two-«tory buildini: and other smaller strm-tureji 
in a plot bound«>(l by Siarr an<l Hori)<'n avenues and F<>\ atxl 
Braver 8tn>clB. It liU!i a i-oimtTlion with tile Loni; Island H:iil- 
roatl. It is KBld that the ain raft eorporatiori has a eontniet 
to luakc for thi- ({overnnient .l.lHtH motors of 'MM horsepower 
wieli, whieh it will rnanntai'tiire in its new laetory. Ki'lwc^-n 
."iWI aiid 6<Mt men are emjdo\ed in it lunv, and the eor|Mirali(m 
inten<l» to inerease its toree of mei'han;c< and a]i|ire7it i< e- until 
it i« S.IKid men, the < a|iiieiiy ol the plant. The work ot huiUl- 
iiif; the motor- hiII i.r ni-lied in oriler to have them raidy for 

the (to\erninen!"s atrpUme pro|iram. 

.Mi'xatidriu Aircraft Corp. Formed 
('apt. A. W, BrigKs and J. .1. Roooey bam KUKiied m gni- 
<?rut iiianngpr and eliicf engineer, l«9|MetiTdy, of llw Bajggt 
Aeroplane (V>., Alexandria, Va. 

The buHinvs8 i«tyle of the company haa been efaanged to lla- 
Alexandria Aircraft Corp. Blame Elkuia eontiniMs as prexi- 
dent, and John W. Fenton, Jr., aa Mcretaiy and treamrvr. 
W. L. Bonnejr, who was pniehaiaiKg a|;ent, a w c a ead t Cafitab 
Briifga as gcMfal manager. Webb C. Arte k bnawMB mmk' 
gat. The nmsajiinlion took effect «■ )by 15^ The factory 
of tbe new company ninaina in the old P»>tner ln«wezy band- 
ing, Alexandria. 

On the same date the Brigga Aeroplane Coi^ of which Capl. 
A. W. BtittRB tc the head, was incorporated under the laws of 
the State of Viiiginia. 7he company haa leaaed the Pioneer 
Mills pnip^v in Alexandria. To our \Vaahin|;ton ropresenta- 
tive Captain RrifTK^ stated on May 13 that thia rompany plans 
to have its lir-^I [iia< liine ready for t i)rhl in ahnnl Ave* weeks. 

I . .S, to Test (ia*oline l^uhstifulc 
(io\enimenl tests ot a ;;as4dine sidislitute. which llir ii;- 
vpiitor. Dr. LoiiiH Clement, says ean be manufaetiireil for 8 
cents a f;allon, wilt l>e made in a few days at Pitt.slnirKli- 
(ia.Miline siilistitute* pr«>s).|itei| for tests to date have fallen 
siiort ot elatiiis iiiadr liv ir.\et.tors, and Qovemuieut experts 
buve be«-ouie skeptical that u powerful explosive ^s ean be 
made nuMre eheaply than the grasoline reflned from oil. 

Fire Pnileelioii for ^ ar Plants 

To nuniniizc the possiliilit irs nt tires in munitions plants atid 
.■ill tartoriis ent:a;,'eil on war work, the War IndiiMtru's Board 
I'll April !• rre.'iteil a tire jimln rion section, which will mniiitain 
a i li>s4' iiispe<ii<in ot all ]daiil> enpafted on (onernmeiit work- 
It will be aasiKted liy the inlellipeiice biire^oH ot' tin .Vrniy 
and Navy, ami all local and district fire i n- lii ■ lion snn ices 
in the country. Where eirciimstanccs warrant, it will also 
enlist the aid of the tire marshals of the variooa BtsleSy and 
aak tbe cooperation of insnranr c underwriters. 

Marine!) Can't BiH-umc J. M. A.'s 
K<dhiwiM:r IS a digest of a recent deenion of the Judge 

Advoeati' 1 it lu ral : 

A Mir^.lii r ol the Marim (''np- lii lied fur -ervicp with the 
Army is not, under tin- n.ii i<it.al-<lctensc art. i li}.'!ble tor de 
tail in or atta<-hm<[.I to tlh' .\vintion S.-irnn, i.t the Sieiial 
C'or}te, and therefore cauuot receive the rating of junior mili- 
tary aviator. 



Newspaper Correapondent RopcMs am Production 

David Lawrence, n Wnsliitifrton com>fi]iondent for the New 
\ ork h',vfiiin;i I'li.-I, has recently made a survey of the produc- 
tion of some of tlie uirvraft and engine factories. Amoog 
other places that he visited were Dayton, Detroit, Buffalo and 

Kliznlieth. 

.\t i:lizalielh, Mr. Ijiwn'iice was recei\e<l by Harry Itowors 
.Mingle, president of the Standard Aircratf Corp. and the 
Standard .Vero Corp. who is known to carefully t;"ard aa 
secret the im]iortaiit work that ilia plant is doing for the Oov- 
iTiiment. Mr. Lawrence evidently did not obtain the basis for 
as poml a "story" as he aniicipateil ami "n feeliiip of ilisap- 
pointment " is rellei-ied in his article thai was publishcil. 

In this i-onnectiori, Mr. Mit^glc has written tbe following let- 
ter to Aviation and .VKiaiNAVTlCAi. ExCIXEBRIkg which fblly 
explains his p<isition in the matter: 

■' \V. I:mi ni.i.il till' nrll. i.i in Ihe N>w V"rl« K rnln'i I'nul ••t Miij- 
•jr.r.l r.li.tiv,- ti. tlir ».iik ■■•Oil: ilcilic .1' til. SliiliilnnI .\tr|>lioi>' iiliilir. 
'J'lit* NKiiit-r IkhI a imt-mhuI ritiifrr''iH «• uiib Mr- l_ita ri'n<f, jtnti ^tiit<*() 
It> -iliii II. ill 111 oiir "eltilt'ii 111.' n*irk wlij' li nr*-- 'Inlni; li-Tf 1^ nf u 

• Mnii'li nliiil Mjituri\ aiul (lull o» tijit* iIm' i>r«Hi]ii i Imii nf Utih i!if stjiDfl- 
i«nl .Ur.Tiifi rtirniimtlnn iintl ihp Stunitarit .\i'r»' i "ni'ii^iriirien liiiM lic»^n 
- II I l*fii'-t«>ry In llie 4ior<>miiicnl. 

■' tiHvr nil n|>i>|iif;|ps iir oxplnaiirlMhs i,, uuiki' for ihi- tiruiircm 
•if <>iir work niul It Is uiir lu-lli-r inm iii" tii-iili- uliirb thiR pliini nave 

• ilanlni-il Iti iimdncilon nod In devHi'Mm in ii-i-^ik for tlu-ii»ielTr«. aad 
lhat u» •tatpmrui a\hvt ilmti iliU mh from a C«T*nillinit 
ManaiwiM." 

Aviatim Fatalities Piot High 
The Seetetny of War hu authoriaed the foUowing stats- 
ment : The records of tbe Depaitwent show that from the b«- 
ginnin^ of tnining in June, 1917, to date the fatalities at 
military aviation flelda in this country have been 51, tii.: 10 
officers aad 89 cadais killed In tiaiuing flights, and IS nan 
IdUed la nnantboriied flights and ground aecideats. 

Siaes the training of aviaton began in this country, our 
rtudcnt aviatoas have flown a total distance of considerably 
more than }0O,fl0O nilcs. Considering tbe huge number of 
men ia trsininir and the nntnber of miles flown the fatalities 
bare been remarkably low. 

Taking into account tbe ordinary hazards of this occupa- 
tion, the development of ti comparatively new art. and the 
ratio of aceidetits i:i the everyday fields of endeavor, tbe 
fatality record among America's student aviators will compare 
favorably with those of other countries. 

U. W. Johns>Maiiville Co. Brandi to Move 
The Houston, T«c., office of the H. W. Johna-Manville Co., 
will be located at 424 to ^ Washington Avenue, on and after 

J.nly 1, im 

GleoB L. Martin <>pcaa New Plant 

Hie Glenn L. Martin Co., held, a reccptuHi «■ May Sfl, the 
occasion Ih ih^' the openiii(; of its new plant on Bt. Cndr Ave., 
Cleveland, Ohio. Joseph A. Steinnetz, president of the Aero 
CInb of Pennsylvania, addreesed the mvited gueats. 

Seaplane Emergeacy Ration 

An cniergeney ration, consistiii}; of one pound of brown 
bread, one pound of baked beaiit; and one (piart of water, for 
use on aesplsnes, has been adopted by the Navy Depaitnent 

Whitman & Barnes Sales Changes 

The folid-AHip changes have been made in official positions 
in the Wluinmu & Hurii<-< .Mff,-, Co"s. smiles dep.irlnient : 

\. B. Hall, vicc-pn'sideul ot the Whitman A: Barnes Mfg. 
Co., will have supirvision of the eompauy's sales Hi has for 
twenty years been conne<"tcd with the cutiipiiuy lu v;irious 
orfiriiil I'.'ijiarilii s. His early i-iciri' ctions were with the <om- 
paiiv's Chii'at'ii sales oilic* as niaiiiiuer. wliuli position he held 
until Ins transfer lo the peneral olT:i-e at .\knjn. 

K. .S. Carter. iiis;rir1 re|iresel)Iatne of the company, with 
headquart' r- .it l'ittsl>iiri.'li. has bicn jironioted to sales man- 
ager and will have lUrei'lion of twist dnll and reamer salra 
from tbe Akron (lenenil ofliee. 

H. E. Fisher, formerly with the I'lttsSjiiriili Model Engine 
Co. r;ttslji]rt:b. !'»., has Iki-oiuc associated with the Whit- 
man vV Hiinos Mfir Co., Akron, Ohio. He succeeds R. S. 
Carti r a< u'.i'<'liain.'al engineer and will havo ehaige of sales in 

the I'ltt.sliur'.'ii ilistnct- 

1'huI K. Thonuis of Chieapo. for years in the railroaii rindes 
in the traffic department of the Seaboard Air Lines haii bc- 
cone connected with the Whitman A Barnes llfg. Co., Alcreo. 
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Lnportance of Numbers in Aerial Warfare 



By Dr. J. G. Coilui and H. T. Boolli 

7/l*' <Airl^^^ krltiitwrr ilt^ ('or p. 



Till' KlJ^'li-vIl IlKilli'cr Ui lllf iri> 111 I Mt ;li Mill.lll' ir-, 1' W. 

L.iiirSM-li r. \\ns M'vrriil rlia|iti-rN iti li:- ii-iok. Ain riill iti 
W'ari'.ur," which iiLi-rit lar iiinn- altr:iiiiin Ihan tln'\ \v\ 
P C r^l. 'I'lii' hook t< i-!ijs «Lili picihi tiHiis writli'ii (luniif; tljr 
)ii-i'iij<l imiiK'iiiuU'ly lolluuing tlit> uutlireak of tiui>liiiti<%, 
Si'iilc'iiiii't ;■. I )(H-i'niher. liU4, 
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wliifli 1j\ now liavi- heeii 
bonie out in a tiiost <'oinplete 
ajid a.sti)Tiisliiiitr tiisliioii. 

T»i> clini iti i ■< Mil (lie ctTci-J 
lit' i-oiiri-iitriitiiiti i\ri' L'spo- 
oiiilly iiitiTi'btirifr wlu'ii ii|>- 
plird to lUTiul wiirfiin-. iinil 
thfV |H(iiit tlu' way f|iiile 
cli'iiiiv Inward aprial ssujirein- 
acv. The results are given 
withoi.it ilriiionstratioii, nti'l 
|)urtiiill>' on this nccoiuit, n-i 
Wi'H Mil ini'ount ot the iii- 
triiiMc iLlnriuatioii thi-ri'ili 
contained, the present arlii-!<> 
Menis to us to bf not witlioiit 
intcrt'^t. ('Specially at the 
prt-^int lime. 

'I'lie ilc-vising and biiiltlinj; 
of a new typ« of airplane 
which ti8.H " ((uniity " superi- 
ority over the best u.vi*tin}r 
tjrpv IN a lilow, ditlicult au«l 
cntiy procem. The emphasin 
IB on the word " alow." Time 
IB preriona joat now, and an 
imporlnnt tjuesfion iinniedi- 
alely anses: By what la<'tor 
can "i|ualit.v" b« overcome f 
The answer is eoncluaive; It 
is "number" or " qiuntitjr." 
We do not deny uny sdvan- 
taite deriTilite fnun qntUtyi 
bnt Quantity it ct once ob- 
tainaole. 

There are in exiatenrc to- 
day 8 nnmber of vny efficient 
fipitinir maehJoes of the dif- 
ferent types. Any new ** quality " which can conveniently be 
ineorpon^ed in the macliiues is, of course, an added advanti^te, 
but, as the artiele ahowa, the snperiority of quantity is over- 
whdming. 

In the put wben figfatcrM met man to man. il was schlom 
thnt many emieinitnitM upon one; superiority in mnnlH is was 
nbnont in direct propoitum to tlte numben lliennelvea; the 
lonee were nbont equal, under eonditions equal exeept as to 
Bumbers, and the more numerous won on that ae«Miint alone. 

"Nowadaya," writes Lnncliester, "with flrcaruis, the pos- 
aihk- roncentfation of anperior atmbers givea an inune<linte 
aoperioriiy in the active eombntaat nnlu, and the inferior 
force flnds itself nnder a tar heavier Are, man for man, than 
it is aUe to TetniB." 

We have sude some eaknlations of oar own faaacd on an 
aaaumption stated very clearly by Lanefaester. His atatment 
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iiitiounis to ihi' I ol low itii.' : The nite ot mortalily in one f;""ip 
ol ll^-rhtir.^ IS iiiii i ilv pi Dpoit lonal to the rlumlM'l^ iiunl to the 
ipiMlity I 111 tin <i(ipi>--iiii: '„'[(iup, and viee versa, Tlie results 
.i| this assi;iiii>lio!i an- iiiliiiidy at Hrst sifrhl astoriisliinp;. 
Wliile no one t-luiuis tlmt buttles are l'oa>;li! whieh result in an 

e.\ai I ;i^;r( eineiil hiIIi liie i 
I ulateii n>Mults, the general 
jirini-iple is so definite and 
i-onvinrini: that its nppraxi- 
loate \iilidity eaiinot aefions- 

iy he i(Ue»lloned. 

Ijmehe>Ier say-; "There 
are many who will he inclined 
lo cavil al any niiil hematiral 
i>r seini-matUenialKal treal- 
iiient of the ]>res<'iit suhjeit 
on tile ^Toiind tiint, with mi 
ninny unknown lueturs. sucli 
as the nioiiiie or leadership 
oi Ilie men, the unaeeonnted 
merits or dements of the 
vieapons. and the still more 
unknown ' chant es of war,' 
it is ridienltxis to jin teod to 
ileulate au.vlliiup. The an> 
^wer to tbia is simple : the 
direct nunicrirni c<»inpariKo:i 
<>r the forces en^aKHi^ in eon- 
lliet or available iu the event 
of war is almost universsl. 
It is a factor alwaya eare> 
fully reckoned with by the 
vnriouB military authorities; 
It is diaeusaed ud nau^eom in 
the prcsfl. Yet such direct 
connlinjf of forces is in itself 
n tacit acceptance of the ap- 
plicability of matbematicid 
principle, but confined lo a 
special case. To accept with- 
out reserve the mere 'oonnt- 
ingr of the pieces ' as of value, 
and to deny the more e *- 
tcnded appliration of mathe- 
matical theory, is as iUogica' and unuitellii^nt as to aeeept 
broadly and indiaerimtnalely the balance and the weifshinii- 
machine as inatrumcnts of precision, but to decline to permit 
in the latter rase any allowance for the known iner ualtty of 
lev^erage." 

Aasume two KroupM of flghtitiK airpUucs, each Rroup of any 
alulity or exeelleneei The Arst cnmp " a " in Lumber and the 
Bceond group " b " in Bumfaer. We shall denote the quality of 
the ttvo groups by the numbera A and B respeettvcly. Then 
if K and n are vaiiaUcs representing the numbers in groups 
1 and 2 reapertivdy, at any time (, we may write the following 
equations: 

<» 

that the rate of decrease in the nnm- 









— 1 


_i 


1 1 




_ 














Ov* — ■ — . 







Croup 






















H 
























H 






































—I — 






u 


















1 


















f 












<* uni6(/« Count 












— 






1 
I 


t/ * 


Mm 


> 

t-! 
g.H 






•1 






^ 1 I 


i 










I-I 
i-2 




















»■• 4, 7ft» 


S-l 
































":|: 


_ 












\\ v- \ N.** 




Gro 
















\\- \ 


\^ 




















I 






























\ 




















\ \* 
\ \ 































M 1 


, 1 





Jt .1 \» 1A 1.1 M IX 1-4 M 
Tim* OhH 



These equations 



6R5 



Digitized by Google 



ATIATIOn 



laiM IS, int 



ben of group 1 is piopoctioiiMl to Um Mrvtviag auinbeia of 
gnmp 2, and that the nto ol deenue in tbe numben of 
inoop 2 a pnportiaiiil to tiw nrviviiig mimben in gnmp 1. 
The abOi^ or ipulStf of Ow two gnapa is indnded in tiis pio- 
portionslity baton A and B. 

Diffienofistiac onoe sad anbstitnting from dw 
aqnatiaa% m 



(2) 



If m lot AS - X*, «hs solnlioo of these famUiar ( 
B^j be inltlsns 

« - (7, eaah >f 4- C.dab Xf (8) 

y ~ f^, cosh ).( 4" C, sinh ).f 
It renuuns to evaluate the four constaiits of integratioa. 

IVhen t = 0 



so tlist 
flinee 



that 



SimiUily 



X = a 



— - — By = C,X sbh At + t ,X coeb 3k« 

Ml 

— Jb = <7pi 



The genonl eqoatioiis expneaiiig the eoone of evente then 



« = a ooeh Xt — 6 -^^smh XI 



(4) 



: b cosh i 



«inh >.f 



The soluUoiui are symmetrical functions of X = V-lfl, henc< 
in order to obtain results comjiarable on ttie tiiue si'iile, we 
ahall maintain constant the pro<luct AB as we vary A and B 
separately. 

We shall assume throughout that a> b. 
Then are three cases of interest, neaieljr: 

A<B A=B A>B 

For numerical compntatiOB let • « 9009 b 1000. 
We ehsU keep V»AB eonstant and equal to 1* in whiah 
I the genenfeqaalioas an: 

at " a cosh I — Bh sinh I (5) 
V •= coeh t — Aa sinh / 



UkA^^. hence beeauae AB » 1, A « .707, £ - L4L4. 
The nnmarieal equations are : 

X = 200rt nwh ( ^ 1414 sinh t 

y = 1000 < osh ( — 1414 sinh t 
When 9 = 0, that is when the cuomy Mjuatlnin is omipletely 
destroyed, tanh t — .707 nntl t = .881 units. For this value 
of t, X = 1413. HLticc whilf group 2 lost 1000 machines, 
groop 1 lost 587 altbougfa group 1 bed only half tbe ability 
or i|nalily of gwup S. 

CISC n 

LetA->^Baothatif - .815, B > 
The eqn^ioiu an': 



1/ = KKMl 



1224 siiili I 
1G33 sitili I 



When u = 0, tanh ( = MVln ati<l i — .713 uuita. 
For tUs Tsloe of I 

/ - 1581 

Therefore, group 1 has. totally dcstruNt'd ^roup 2 with a loaa 
of 419 nuusbinee only, just hpoau»e of numerical superiority. 

VAUE III 

IM A=B, equal quality, A — 1, 0 = 1 
For this eaw 

««2000 eceb t — 1000 sinh t 

y = 1000 cosh t — 2000 sinh i 
When y = 0, tanh / = ..WO and t = .55 unil!» 
Whan l««.66 

s a 1732 



8o that when the saeond givup was totalhr dastnyed, then 
nmained 1738 mariunn in Oa fint gto«iPt fhs net nsoH being 
a km of only 208 to the maafa IWO. 



0A8B IV 

-1 ^ •{ B, gmtar annben, better quality A — ISH, B 



X = 20111) , , ■ SW sinh / 
y = 1000 cosh t — 24fiO ainb r 

.406 and t - ASS 



.815 



When y - 0, tonh ( — 
When t bn this value 

SI- 1820 

The flnt gnmp sullcmd a Ion of only 174 to 1000 of the 

saeond. 

CASE \ 

.d » 2B A ^ 1.414 B = .707 

X = 2000 i-osh I — 707 sinh t 
y = 1000 cosh ( — 2828 ainb ( 
When jr = 0, tanh ( = 0.853 and ( 0.370 uaito 
r = 1871 
a loss of Diily 129 machines. 

The following table sumiiian/.f.-, ilif ton-fjoiue results: 



Ratio. 

A B 
Cate I...,ltoa 
Cm* U....iti| 
CaM to 1 

Out IT....S to S 
Om to 1 



, Initial Number it.uou 

AMUt7. 

- ■ naal 
No. 
1,41S 
MSI 
1,^S2 



, U>»1 

No*, ''r Inns. 
.■587 
419 

ass 
m 



!9.4 
21.0 

SbB 



(iKOOP II. 
r—lnMaX Number 1,000.—% 
Pinal 

Tim*. No. , Xia*\. , 

.881 0 1,000 loor. 
.71S 0 1.000 10 
1.000 10 

l2oa» IS 

tSSi -- 



1 1 



The eurvea, delineated in tbe aooompanying figure, i 
the numbers fall off in tbe two groups after figbtiag _ 
The <'ur\'cs belonging to group A, oesM to have any meaahig 

as .soon us the correspondin;^ cunii of group B rcarbt-^ zero 
This table shows oonchisivolv that nunifncul HuinTioruv is 
the (•('lUnilliiit; factor in cvitv lasu cousidere<i even with the 
qualily factor aeraiiist it. Thf lit^t ease is cspcfiaHy iiiler- 
••stiiijz ill tluH ri'sjifot whi're a ruimlR'r of machines tiehtiri-; Dm- 
half that niinit>iT but of twicn (he quality win out with a lo.ss 
of 30;'; .1.- .'iiiiipjif il fii it 'm,, .,1 100'; ui the smaller croup. 
With thea* wpiulujiis u is, of course, pos.siblf to oalfnlatt- the 
advantage to be derived by separating by nuperior strah-jry, 
the equally numerouj* enemy group into two frroups, and 
separately annibilating them. 

For example a force x of 1000 meets separately a force y 
of 500. The result is that the 500 are destroyed with a loss 
of only 134 in the x force. This leaves 866 i forces opposed 
toSOO'uew (/ forces which thcv can destroy with a loss to theai- 



I of only 150 more, n'f^'"e a total loss in the x fon^ of 
only 803 against 1000 enemy foreee. 



CoMider two nneqnai gmnps a and h and let us dctluce tbe 
niatum that must aast hetwssa the quality factors .1 and 0, 
so that both groups lose sininltsneoiialy all of their maehinesy 
i.e., 100% loss. 
The general equations give for this ^nppotiithMi 

0 = b eosh T — Aa sinh I 
0 a a (oeh T — 0b ehih T 

B 

when r is the tune at whidi tids oeeun and tbe ratio of ^ 

ia to be detamined. Big dividing one equathm by the other, 
we get ^sediataly 

B^ \' 
\b} 

In other wonis, in order to overeome a naweriesl superiority 

mtio the amaller group must have a quality better than 

the latger group tA the aqnan of that mtio. SpeeiOeally, to 
overeame a twice laiver graup, the qnidity of the aaBsllar must 
be four times that of the isiger. A saperiorilw ia nnmben of 
three would require a quality superiority of nme and so on. 

I.dineheKler's deiuonst ration of this principle, which be ealls 
the «'-law is very neat and \» given below. Our demonstration 
makes it a spe< i:il < a.-ic <if I he Rcneral integrated equations. 

His (issumptioii \i, that if two forces are engageil, their 
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relative strength is uninipaird il' the aame fnctkm of both ii 
aimultaiMiMal; put out of aotion, that it 

£ rfi 

iHueh, togatber with 

givw immediately = ^x' 

or, U bo pats it, " the tightiug strength of two opuoftiog foroes 
are equal when the products of th« qiulitaot ligr vm iqBnt oC 
the somber respectively are equaL" 

The tiaw T aft iriiidi total dflstmetion it eonpktad ii gitn 
by 

tanh T — — — — 

Bb Aa 

Here, of counie, it is neceasan,- to know the abotduta quality 
in order to compute apeeifically the tim^ but if fln quality 
ratio is iui staled abov«t boUl groupa will evwtuallgr eompMaly 

di»stroj' each other. 

It is of some intiTcst to dctemiue what the qualify ratio 
should be in order that when the weaker noup ic aaaihilatad, 
the atmoKer shall have lost tha aame Dumber of a 
Tba eoBditiouB for thia eaaa m, timt lAn 

b«7 b y-b—b-O 

Tba aqnatioiit baeoBM 

m — ifmavoAT — Mainbr 
O«beoabr— Xaaobr 




Aa 



ABh 
Aa 



a 



« eoaii r — tanb 7 rinb r 

eosh' T — sinh' r 1 



eoah r 



coeh 7 



ao that eoah T > 



BiMO 1 — tauh'r^ ^j^gprweget,eailing ^"-^ the odds, 

■| -(2^-1) 

So that, if tha odda an 2 to 1 affaiaat the smaller group, it 
will, neyertbdeaa, bffiet an equal loaa ou tha laiger group if 



its qualify ia three tauea that of tha aiMwa aunacona group; if 
the odda are 8 to It it aanit hatve u aupaalotify of quality 6 ia 
ocdar to daatroiy an equal uuuiber oC wiawbiuaai 
Tbia eaaa ahowa the oonditioDB niaaaaaiy when infarior 
c aaorifloed for am equal number of better qualify, 
the tnatoMut of the aubiaet is digbtly ^Bannt 
of iMMihaatar, bo dabn or originality ia anih bj 
tba writera of tbia artide irirn will feel grstiaed if it ifiD at- 
tract attntion to the faat ao clearly brought out that 
*'nnmbeis" Mrtainly do ''oount." 



Evolution of the Airplane Engine 



Till- Wur Department authorizes the foUowing statement ou 
the evolution oi' the airfilane engine whidi baa been prepared 
by the National Advisory Committee for AanMMHitiea: 

The tirst man -carrying airplane fligbtt HUN uttde in De- 
cember, 1903, with tha Wzigfat Brotbeco' eiwiDe devdoping 
12 bp. and wuigbing 182 Ok, or 18.7 Ih. per bonaepowur. In 
Vmtt aaran ^raara latar, the average borsepowar of aaraumtie 
I had inereaaad to M and the weight dearcaaed to 0.7 lb. 
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per horsepower. Tn another seven years, 1917, the average 
power output had advaneed to 243 hp. and the weight de 
crea8e<I to 2.8 lb. per horsepower. In March, 1918, the Liberty 
twelve developed 4:r_' hp for a weight of 808 lb., ur 1.80 lb. 
per horsepfiwHV. A- In im ., ir tune, May, 1918, the Liberty 
twelve i* yifldii i: .i .iiaMiiuiiu i>t 150 hp. I'or a weight of S2.') 
lb., or 1.83 lb. (icr hi )r^t power. 

Tile ai'fonipanyiiii: t;iltle and cnnp <hoet show the iidiam e in 
(tie nvi-nijri' powcr-wei-^ht ratio li\ ■. iiii - tor tlio I'litrincs in 
artiml flyinir use. It is to be eH|ii-i-iall\ ni>t(il iliat tlu' Ijin^lcy- 
Manly ci.trwic, liuj]! in I'.^il. was nine years ahead ol' its time 
in the uiitttt'i- oi poviiT oiilput nnd .lixteen years ahrad in its 
weight per horsepower. 

In 1917, tlie Liberty " twelve " was sixty-five per cent more 



powerful and twenfy-ai|^ per ent lighter per bo r aaipower 
than the average ia aervioe for that year. So far tUa year, 
thoM figures an probably ohanged to flffy per cent and twanfy- 
flvu per cant napeetively, wbieh indieate the advance of the 
liberlf over the average engine in sen ice at the present time. 

I BTOLUTION 



Name of Kuk'd* 
LaUKley-Mauly Kujcliie. . . 
Ortglnal Wrlklit IJrrn... 
Iniprovml Wright nrn».. 
ImproTed Wrisbt Bro«.. 
Bed<nlciied Wright Btss. 
Averaee on Msrtst. . . . . 

WolaeWy £Dilse 

Average on Haiftet 

AT«ni|« on Marfcet 





Hor»» 


Wfflsht 


year 


rower 


(lb.) 


l»Ol 


5'2 


1.M 


IBOl 


12 


1S3 


1904 


to 


ISO 


1905 


lt> 


180 


iao8 
£n» 


M 


188 


.IMt 




TSO 






m 

are 




JMS 


ass 


WIT 


400 


801 


ins 


413 


808 


1918 


480 


820 



Welsbt 
p«r op. 
2.9 
12.T 
1L4 
0.B 



S.I 

2.8 
2.0 

1.9 

Ubeity 12 cjri. (Mar 1918 480 818 L.S 

Tha average eonsmnption of focl daeraaaad from about .8 lb. 

Cboraepower in 1903 to about J6 lb. in lia4» ainee wHah tt 
defwly dropped to J6 Ok ia MU, and, for tha Ubattgr to 
M lb. The praaent Ubeify eonaumptiott is appnninmteljr 
.46 lb. per iMiMpowei/bour* 

niostrating the adnuMM unda^ the Wdada^ Cmptaf in 
1913, could only obtain 147 bp^ «t 1400 tevdutiona par aaaule 
from eight cyUndera, five in. hon by seven in. stroke, or ISXn 
lip. |>er cylinder. Thia ia the aame size cylinder ss uaad in flw 
Liberty which now gives 450 hp., at 1800 revolutioM^ fiNun 
twelve cylinders, or 37.5 hp. per cylinder obtained in the 
Wolscley. Even if we reduce the liberty results to the aame 
speed as the Wolseley, that is, 1400 revolutions, the Liberfy 
atill represents a great advance, for at that speed 350 horae- 
power are developed, or 29.2 hp. per cylinder. Moreover, 
the Wolseley weighed 4.9 lb. per horsepower a« compared with 
2.3 lb. for the Liberty at the same s])e«»d. or 1400 r.p.m. 

fEditor's Note- While tin- al>.>vi' -latement is quite inter- 
esting, it seems ratlsiT reirrettahle tliat the engines from which 
Ihe " avcm(^> on the marker " :rom 1!)1.') to lltl" has been com- 
pilcii are not sp»'Citleill> nuiit inned. fnr tin* would greatly 
eiihanee iJje value nt' lliis talili'. One iin'_'ht alsn p. mil out 
lliat the Woljielev enLrine. of whieli ^ ich a I rii' iisi' is made 
:or purposes of e(ini| inrismi witli tlie Liberty enirme. caimot 
he ciiiled a repres-eiilatiNe <it it> period, for it wa.s never eur- 
i^ntly enifiloyed on aiiy type of airplane. One is also under 
the impres.sion that the ireaied-down model of the Liberty 

twelve, ileveloping 4.50 hp . was only an e.^iperimeatal tvpO aud 

will not be manufactured for use in service airiilanes.] 
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r'l . ! t'-,,.K-p,! — This is attarlicii tu ilic iiuuti body by 
four bolls with clipn similar to those t'lirlicr dcwribed. It COn- 
mtt of a li^bt wooden tramcuork, loM-rcd througfaoBt hy 
thre«-ply. This cockpit con b« divided off i'roni thi- mnin cock- 
pit by nicuns of a fabric eattain. Its oeeupant i< pr<<\id«d 
vith the folding spat, ami manage a giin and thi- ljoiiil)-<lro]>- 
ping gear. 

Engine Mounting — The engine bearen have Uk aecliou 
drawn in Fig. 20, and are carh built 
np of two piwcs of pine \itii[i<l by 
tougucsi. Ou their top surlarc (Ik v are 
faoed with piy wood and at the bottom 
with adk A atrip of a«h apitlietl to 

tbc upper outer romer of the hearer 
gives it iin "1." !i<N'iioii, and has 
■ncwed into it the threaded socket.^ 
tor the set screws of the lower part of 
flw engine fairing. The engine bearen 
tqpfr aharpiy at each end. Th«y are 
aovuitad on the " V " struts by mean* 
of aottylene welded braekett, 
straelcd aa ahown in aketeh, Tig. 21, These, it will be _ 
■i»«f boat fom, and form a Hoer roood the atrMnnliDe tnbe. 
Tlie engine cowfing ia a particularly flne ^coe of work, and 
two viewB are giTCn in shetehea 22 and 
23. The lower portion is attached to 
the angina bearers by set screws, but 
the upper part b readily detaehabU, 
being furnished with turn buttono. 
Thia cowling allows tli<- eyiipden of 
the cni^ne to be fxiiorx'd to the air. 
A large acoop ia placed in front, ao 
aa to peimit a free flow of air over 
the bottoB and aidea of the crank- 
ciiamlMr, iriiDa at fha rear three large 
trumpet^aped eowls are pronded so 
that a draft of air is foreed against 
the erankeaw in the neighborhood of 
the carbureter air inlak*-. In the n-ar 
the fairing abuts against the propeller 
nave, while in front it is attarhed to 
the radiator. It will be noticed that 
(It eaeh side of the radiator are narrow 
nir scoops, the objeet of which Ls to 
, promote a draft past the oil lank and 
irout eylindor heads. 

Knifinc.1 — Tlie engini"8 are IhedLand- 
iird 2(50 hp. Meri*»yt's, with six cylin- 
ilers in line. Full det«ils ol' this engine 
have been published, and it is only, 
therefnrn, iiecj^.Try to nofic** one or two points in conni'ction 

with tll»; III-t:l'.l;lti0U. 

A new (It-iiarturc is the interL-onneetion ot the ihroitle ami 
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igiuiion aiiviiticc coutnils. lliis is rarrii'd out in the manner 
illaatraled diagrauiniatienlly in Fig. 24. It will be seen that 

* I'uacludt.'d from tlie lait Iwue. 



a conHiderable movement of the throttle can he made inde- 
pendently of the ^ition advance. In the HeroMea earboreter 
the throttle is so ar- 
ranged that it cannot be 
fu]l> otK-neil near the 
{rnmiiil without proxnd- 
ing too \M-itk a mixture, 
iind it its ihouglit possible 
that the full ignition ad- 
vance is not obtained 
(Uitil this critical Open- 
ing is re-aehe<l. 

On several German 
bombing airplanes grease 
pumps Cor labrieating 
the water pomp spindle 
have been found. Tig. 
2B sbowa the deaign aa 
Rttcd to the Friedrielia- 
hafen. It consii^ts of a 
ratchet and pawl oper^ 

ated greaae pomp, aaeured by a braekct to nnr of the engine 
atrnta, and woifced flnom the pilofa cockpit by a lever, and a 
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Fig. 24 

tiiritiidt il »leil cable passing over a pulley, the pawl being 
returned by a long coil<>d spring. 

The cit^rine numbeta are 
n's|..Miiv< iv MN.32289 and 
}>\S:MiZ:h. 

The exhaust pipe ia of 
new design, although it in- 
corporates till' will-known 
ovpHnnion joints attached to 
till' flanges. It is fitletl with 
what amounta to a rudi- 
BHHitary aHenoer, whereait 
in previous macfaiaes of n 
similar type to the FruNl- 
tiilisliiiliii an open-ended 
i".\liaust I'ipi- was used. 

Hadiatitra — Kadi r a d i - 
ator ia provided with an 
electric uiennonieter fitted 
into the water inlet pipe; 
these Iherraometers a.'e 
wired np to a diiU on the 
daafaboaid, which ia furnished with a awitch ao that the 
temperature of cither radiator can be taken independently. 

(Fig. 2<>.) 

The boiic,\ loiiib raduitciis are 
of V " tieetiou, and eueli tl 
provided with a shutter, which 
covers up a little more than a 
third of the cooling surfaee. 
This shutter ia fftted with a slop, 
so that when fully opened it 
lies in the line of flight of the 
airplane. It is opeticd or cloacd 
according to cireumstanccs by 
the gCMTi^ aliown in the akctdi, 
Fig. 27, of which the hnodle ia 
monnted oo the roof of tke 
nacelle, immediately behind flie 
^ Fm. 20 t>ilot'a aint. Three podtiona are 
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proviiteil lur ihc- Uuiiillc, which ofwnitc* the two ihnttett 
biinullaiieously by UK'ans of rrtwni mUh. 

Iiiimoilintely above the 
maiu niiliutor, iwd let into 
the u|>|iL-r main pUwe Iw- 
twpeii the I'ront spar and 
the k'nciing edge, is n small 
auxiliary tank. Thifl is 
furnishet) witb a trumpet- 
■haped vent in the diraotion 
of the line of flight, and ta 
furaished with two oatlat^ 
one to the bead of the main 
TAdiatMr and the other to 
the water pump. The func- 
tion of tfaia tank U widt'ntly 
to prevent the pump t'nitu 
priming. (Fig. 28.) 

Oil Pumft—Ths main 
aupply of oil ia earried in 
•umpe tonning port of the 
base chamber. A aaeM w ia r y 
•ypply of oil, ftam whidk a 

flomll fieeh ehargv is drawn at eveiy stroke of the oil pump, 
ia eoDtained in a cvlindrioal tank inpported bj bndcete from 

the engine otrata and pfamed 
immedutely behind the radt* 
aior. Thia tank bn a eapae- 
ity of 2fi litaiB = galtons. 
I<:'aih tank ia fumi^wd witb 
a glaaa levd, which la visible 
fnm the pilot'a aeat. 

Ooeoliite ranJ^^Tha two 
main tankn, which are plaoed 
one nndar the pihti's BMt and 
the other at the top rear end 
of the nnodle, rontain 970 
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Uteres Mil 
and an made of biBH. 'Eaeli 
ia provided with a Haximall 
le«d indicator, which employs 
the principle of a float oper- 
ating a dial hy means of a eabte enolowd in a eystem of 
pipos. 

A hand pump it; fl(t»d convrnicnt to the pilot, and premsure 

is- nr>rniiilly [ituvidrd hy l!n> pitmps installed in each engine. 
An a ixiliury tiitik. hnldintr niii'TOximatcIv 13 gallons, is con- 
ci-alr<l in ilif n(i|>«T uiiim |ilriti*'. i;ot immediately over the 
naci'llc li.it ;i littio t(i the Icii siiif. I'liiB auxiliary tank is fitted 
wi'li ii lev 1-1, which is visitilf from the eo*k(>it, The auxilinrv 
tiink ini]»i-ai> to l>r nsfd only for starting puipusca. It is 
i'livcred wilh a sl.fct ut" tnlitH' 
held in pi»!«iticm by " putt^iil tusd^ti- 
ers." 

E»giH« Controls — R II n n i n g 
from each fiii^iiic to tlu' inii-i'lle 
is a horizontal strtMiultue vasing, 
c-ontuniini,' ilii- vurious engine con- 
trols. Thi' h'arhiiir edgp consist* 
of a stei'i tul>i', to which arc 
welded riairow .^Iri'l strip hracK- 
eN. til tin- icar cii'l of whii-h arc 
liolted thlltiu r slniiH whn li are 
hingcil in front to ihi- iuIm-. 'I'he 
wli«l<» i* iheri i-m IosimI ;ii a shi'i t 
iilumiiumi tniriti^'. 

i'hrough ihr ii aoiiiu' lulx? passes 
the throti h' luntrol mnI tor each 
engine, the two throttles iH'in^ 
workeil either together or inde- 
pendently by the ratchet levers, 
shown in Fig. 2!t. Thwe are 

mounted oti a shelf runvenierit to the pilot's left baud. Tiiie 
eontrol retpiiivs a considcrnble nunit»er of bell cranks and 
eonntenhafto, but was noticeably free from baeklaab. The 
tbrattle ia opened by the pilot polling the leven towards him. 

On the daairimard are two revnlntinn coiinteri and two nir 
pressure indieaton; TItt metal jiart.s of these dials are painted 
red for the left enjritie and green for the riglit. and the some 
roloriog applies lo llie niaguetu switeheis one of which cod- 




Fio. 2!) 



taina a maater switch yAoA appfiea to both monetae on both 

engbee. 

Pipinff — ^The various systeius of piping are distioguished by 
Iteiiig painted different eidors; thus the petrol pipes are white, 
arrows being olso painted on them to show the direction of 
How; air presmire pipes are blue and pipes for cable controls 
grey. 

i>nHMilM>^Tbe propellers are made by the l4H^enwalde 
Prapdlerwerim, Niendorf. Bach propeller is 3.06 meters in 
dtaneteraild ia made of nine laminations, which are alternately 
wainnt and aab, oieept one which appears to be of maple, 
the laat 2D m. of ita blade is edged with bras*. Hie pitch ia 

apnndmBtdy 1.8 meleia and the maxinnnn width of the 
Ida 220 miObwtan. 
Cisn^te— Only one ast vt eon- 
trol gears is llttM, but, as pointed 
oat, the aealing aceommodatimi is 
BO arranged tmit any of the erew 
can take charge if and when nee- 
essaiy. 

The devator and aikioa ean- 
trol ia shown in siketoh fig. 30. 
It eooants of a tubolar ated pillar 
mounted on a eranked oraaa bar 
at ita foot. The aiierona are 
worked by eabios poashig over a 
drum on the whed, whenoa they 
descend through flbsr gnidea on 
the eross bar to anothor whed 
mounted on a ooantetshaft bdow, 
from which thcv are taken along 
indde the leaning edge of the 
lower wing and finally over pul- 
leys up to the aileron levers on 
the top phine. The tatter are 

partiallv concealed in slots let Into the trailing edge of the 
wing. The upper and lower aUerous are «-ouneeted by meana 
of pin jointed tubular steel struts of streamline section. 

It will be obserA'ctl frotn Fig. 30 that a locking device 
wliereby the elevator ei>ntrnl can be fixed in any dceired poei< 
tion is fitted, and consists of a slotted link which can be 
clamped hy n hutt< i/ly nn( In tlie control lever. This link is 
hinged to a sm.ill bnicket attai'hwl to the panel below the 
pilot's seat. 

Fiir. :il shows thi' nuiilor i-ontrol, from which cables are 
taken over loilUys and rhrnugh housings in the nacelle and 
tinally to the end of the fuselage. The crank rmlder bar ia 





Fun. 31 

of light steel tube, and is arranged to be placed in the pivot 
box in either of two po.sitions. It is furnished with light steel 
tubular hoops, which act as heel rests aJid are fldiustatilc. A 
li>cking clip ia fitted on the floor of the cockpit so that tlie 
rudder can be flzad in ita neutral position. 




A novel lyi>e of trinimine u'enr is an interesting item of the 
control. Movement of !ln- < i. . ator eontrol from th«- m rnial 
upright popitiou uf the ^tick is made a|^iu»t the tensioa of 
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one of Iwo springs which ran be alternately extended and 
relaxed by means of a winch connected to them, as shown in 
the diafrrnm, Fig. 32. Nomially these eprings tend to bring 

the control stick ba«k to a central 
potiitiou, in which the elevator lies 
tiai, but if cue of the springs is 
tciiHioned by wiuitiug up the 
winch in a clockwise direction, 
the position to which the »lick 
will tend to conif wht>n n-Ieased 
will be such as to set the elevator 
nl n positive angle. This winch 
gear, which is illustrated in Fig, 
33. is mounted on the right-hand 
side of the nacelle, and is there- 
fore under the command of the 
pilot's companion. 

The rniuk is furnished with a 
liN-king puwl, which engages with 
u ring ot iuiiall holes bored in the 
plate of the winch. The steel 
springs used in conjunction with this apparatus are some 3 ft. 
long an<l alx>ut % in. in diameter. The inscription behind the 
winch reads: 

N(>«? iieavy — Right wind. 
Tail heavy— I^fpfl wind. 
l.aiHlinij dear As niiciil be expected, the landing gear on 
this machine is of massive proportions. Two veilic-al stream- 
line section wood-lilled tubes ilescend t'mni the center section 
wing spars, imme<liately under the engine, to a bridge piece or 
hollow ginlcr made of welded steel. This is shown in Fig. 34. 
Through on oval hole in this girder a short axle carries two 



Mudguards are provided l>eliind each landing wheel for the 
purpose of preventing any mud or stones dislodged by the 
wheels from coining in contact with the propellers. 





FKj. 34. .M.M.N \VHKKI.s WITH FaDRIC FaIBIXO HKMOVEt* 

965 X 1<'>0 mm. wheels (38 in. X 6 in-) • These work up and 
down against the tension of a bundle of steel springs about 
Vi in. in diameter and made of wire approximately i\- in. 
thick. The steel ginler is extensively pierced for lii-'htncss, 
and the edges of the holes ore swaged inwards. The axle is 
prevented from moving sideways by plates, and is provided 
with short steel cables which act as radius rods and connect it 
to the front of the girder. The whole of the box ginler is 
covered in with a detachable bag of fabric, which extends up 
to the small cross bar mounteil immediately above the girder. 




Fig. 35. Tail Skid 

From the front and rear of the Iwx girder streamline tubes 
arc taken to the ends of the main wing spars, where they abut 
against the nacelle, and these diagonak are further braced 
with streamline steel tubes. Both the vertical and diagonal 
tubes are held in split sockets so as to be easily replaceable if 
damaged. 

In addili(m to the four main landing wheels a fifth is 
mounted under the nose of the fuselage. This wheel is 760 
mm. X IfO mm. (30 in. X 4 in.) It is mounted on a 
short tubular axle, which is capable of sliding up and down 
slots in its forks against a strong coil spring, and it is also 
capable of a certain amount of lateral movement along its 
axle, also against the action of two small coil springs. 

The tail portion of the body is j)rolceted by a fixed skid 
made of wood but shod with a steel sole. This is arranged 
as shown in photograph Fig. 35, and is titled with a small 
coil spring contained inside the body. 

Wiring- -The whole of the wiring system on the machine is 
very neatly carried out. There are three moin systems: 
firstly, the ignition wiring, which is contained for the most 
part in luhe* of glazeil and woven fabric; secondly, the heat- 
ing system, for which the wires are carried in flexible metal 
conduit-s; and, thirdly, the lighting system, in which a thin 
celluloid protective tubing is used. Wires are run from the 
nacelle along the leading edge of the upper planes to points 
level with the outermost strut. Here they tentiiiiale in a pltig 
filling placed behind a 
hingiMl panel. Apparently 
lamps are intended to hi- 
served by this circuit. 
Immediately in front of 
the pilot's seat a univer- 
sally jointetl lamp bracket 
is mounted on the outside 
of the nacelle. The exact 
purpose of this lamp is 
not known, as it could not 
illuminnie any instni- 
meuts. 

Armamfnl — Both the 
forward and rear cockpits 
arc fiirnislMsl with swivel 
gun mounts carrying 

Parnbellum machine guns. These mounts consist of built-up 
laminatetl wood tuniiiibles working on small rollers, and 
cflrry a I' shaped tubular arm lor elevation. This ami is 
hinged to a plunger rod working thniugh a cross head, and 
arrnngnl so that the arm is normally pulled down flat on the 
tiimliible by a coil spring. The plunger can In- lockeil in any 
of a series of positions by means of a bolt openit«Hl by a hand- 
lever through a B<>w<leii wir*-. A second lever allows the turn- 
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table to be locked at auy deured 
point. A peri'ornted sheet-tuetal 
shield protects the cross bead 
and spring. Small shoulder 
pads are tLted ou thv turutablra; 
of which that iu the forward 
cockpit has u diameter ot 2 it. 
lOV^j in., whilst in the rear the 
diaaneter is 3 ft. OV2 in- 

The after-gunner is prevented 
from damaging the propellers 
by two wire netting screens sup- 
ported by tubular steel brockets, 
placed on either side of his cock- 
pit. (Fig. 36.) 

In addition to these two guns, 
provision ii> made for mount- 
ing a third in front of, and to 

the right ol, the pilot's cockpit, where it could be managed by 
his companion. For this purpose a clip is provided immediate- 
ly under the coaming of the nacelle, and the handle of this 
protrudes through a slot in the dashboanl. The clip works 
on the eccentric priiiciple, and appears to be self-locking. Its 
ron.structiou is shown in detail in Fig. 37. 

A rack for Verey lights is mounted ou the outside of the 
nacelle, convenient to the pilot's companion. 

Aimpeeti Indicator — Considerable interest attaches to the 
fact that this Friedrichshafen bomber is the flr«t enemy 
macliine brought d«iwn wiiich ha.s been found provided with an 
airgpeeil indicator. This is of the static type, embodying a 
Pitot head of the u.sual type. The indicator has a dial of 
large size, and is altogether a much more bulky instniment 
than any of a similar purpose used on British machines. An 
investigation of its mechanism is t>eing made. 

Altimiier- This is of the usual type, reading to 8 kilo- 
meters. 

Level Indicator — This is a somewhat crudely made device, 
employing two liquid levels. The reading gives the pilot an 
exaggerates! idea of the angle of roll. The glass tubes are 
sealed up, and rtmtain u <lHrk blue liquid. 

HerolulioH Counters- The dials give readings from 300 to 
1,600 r.p.m. The sector between 1,300 and 1,500 is painted 
black, and these figures are umrked with luminous comixmnd, 
as also is the indicating hand. The manufacturer is Willielm 
Morell, Leipsig. 

.4ir Pressure Onuijes — These read from 0 to 0,5 kilograms 
per Square centimeter. There is a red murk against the 
figure 0.25 kg. The manufacturer is Maximall Apparate 
Fabrik, Berlin. 



EUctrie Thermometer Dial — This dashboard instrument con- 
sists of a bo.\-type meter, the dial reading from 0 to 100° C. 
The figures 0 and 75 are accentuated by red marks. A switch 
at the side of the box, having positions marked 1 and 2, 
allows the temperature of cither radiator to be read. 

Petrol Level Indicators — These are of the Maximall type, 
and employ a float immersed in a tubular guide in the tank. 
This float communicates its motion to a finger working over a 
circulor dial, by means of a thin cord passing over pulleys. 
These ore eneasesl in pipes which are under the same preosure 
as the tank. 

Electric Heating Rheostat — This is marked Aus (oflf), 
Schwach (weak), Stark (strong). There are two separate 
resistance coils, enabhng the rheostat also to perform the 
function of a change over switch. 

Wireless — The machine is internally wired for wireless, and 
the left-hand engine is provided with a pulley and clutch for 
driving the dynamo. Kefcrcnce to Fig. 22 will show that 
this is designed to be mounted on a bracket carried by the 
outside front engine bearer strut, and that the engine fairing 
is molded to receive it. 

Bombs and Bomb Gear — At each side of the covered-in 
passage-way in the nacelle are bomb rack.i, capable of holding 
five 2.5-pounder (12 kg.) bombs. Underneath the nacelle are 
carried two large tubular frames, titted with cradles of steel 
cable and fnmi.ihed with the usual form of trip g:ear. These 
racks would, it is believed, be capable of supporting a 300 kg. 
bomb apiece. The bombs cametl, however, evidently vary 
with the radius of action over which the airplane has to 
operate. 

It is from the inside of the front cockpit that the release 
of the bombs is conducted. Thert> are seven triggers for the 
small t>omb racks and two levers for the large bomb trips. 
The cables for this gear are carried under the floor, and are 
[lainted different cohirs for distinction. 

Fabric and Dope — Two entirely diflerent kinds of fabric 
are employed in the Friedrichshafen machine. The wings 
are covered with a low-grade linen of the class which is em- 
ployed on most of the enemy machines. It is white in color. 
Compared with that of British fabrics, the tensile strength is 
fairly good. 

The other fabric, which is applied to the body, tail planes, 
rudder, elevator, tin and landing gear, is apparently a cheap 
material much inferior to British fabrics designed for a similar 
purpose. This body fabric is dyed in a regular pattern of 
lozi'ngfs, the colors iH'ing hardly ili.stinguishuble from black. 
The dope is acetate of cellulose. 

In lH>th cases the dope seems to be carelessly applied. 
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The Model M.T.2 Lawson Biplane 



C'uiisiUfratiuu wa.s pvi-ri in Ihia iiiarhiii<> mainly to obtain 
stunliiifss, iiiaiiciiviTiiit; ubility utiil vision. It rnn also he 
utH.ll t'ur |iriiiiury f;un work, sinrc Ihc n>ur Hcat is go sitliate<l 
OH (o allow mounting of gunx on Ihe mir pit rim and on top of 
liiL* <-abanf. Cure wn.« also taken in Hlreamlinin^ all part:! |>o8- 
liible and tliis ba^ been aerumplished to 8urh an extent that the 



mahoffuny vcnifr f'orm.s the noKe of the up|K>r surface of both 
winK% while falm- ribs are place«l between the standard ribg 
from the spruee euterin;; tnlf^y to the front spars. 

Between spars ibe ribs an- i»rared by slrinffers while the 
bays are .separalei] by sipiiire scf'tiou spruee struts ehnnneled 
out. 




TiiKtii-QuAirrER 

usual tn>ubU' found in removing parts required for inspeetion 
is entirely di.spen.'M'd wilb. 

The rhararleristirs of the M.T.2 are approximately the 
followinff : 

S|ioa. npiwT |>liiiip ;tO ft. 

SpiD, lowrr \A»ar 80 (t. 

Chonl 5 ft. 2 In. 

Jap S ft. 1 In. 

Staner 8 In. 

(urldruce 3 dvg. 

r»Uii.-4lraI 1 deg. 

Am, upiM'r plan-.' Uncludlng allerooat SOU aq. ft. 

Arva, lower riaiw ISO mi. fi. 

I^rngtli, overall 25 ft. 

HrlJtht, overall 8 ft. 

W«'fnbt, empl) 1.20O Iba. 

Weight, Inadt'd I.IHIO lb*. 

Sprwl nngr 4CM>0 M.P.H. 

Clloib Id 10 iDlniitM. 6,000 f(. 

Clldlat anitle, fall load 1 In 9 

Eoclne. llall-Scott 100 H.P. 

Plates 

Both wings are in two serf ions, the top attaehing by hinges 
to hinge plu||r< seeureil in the cabane and the lower to plugs 
MH'ured to fillings and en>iv<« tie tubes in the body. 

The spars an- of I-«eotion spnu-e and arc left Holid at both 
internal and external strut attaching points and aim wherever 
any bolls attach such us for the wing and aileron hinges. The 
ribs ore built of basswood webs, reinfonvd with fibre strips 
between lightening holes, and spruce cap strips. Two-ply 
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Double wiring lakes all drift strains while single wiring is 
uaed for tniing up. 

The trailing edge is asli, excepting at the inner ends of the 
wings and outer ends of the ailerons where llattenod steel tub- 
ing is nsi'd. The outer edges are of steam-lient white ash and 
.slightly cun'Cil in plan view to take the ten.sional pull of the 
cloth caused through the contraction of the wing dope upon 
its application. 

The lower wing is provide<l with handholds and running 
boards alongside the body. 

I^th wings are c<mne<'ted by two pairs of interi>lane stmts 
on each side of the iKwIy. These are of solid spruee an«l taper 
into cup sockets which are fasteneil to the wing stnil plates 
by a neat bolt and nut. The plates themselves are of the 
four bolt type whereupon the bolts clamp the spars and are 
prevented from sliding by blocks attached to the latter. 

The lift cables are all doubled and are all of Vs in- cable with 
the exception of the main lift and main landing wires, these 
being 5, 32 in. 

The ailerons, fitted to the upper wing only, have a total 
area of 40 sq. ft. and work in conjunction with each other, 
being interconnectctl by cable guided through fairleads on lop 
of the upper wing. Koch is etjuipped with two sets of brace 
arms provided with shackles to take both brace and control 
cables. The control cnbles run through pulleys down to the 
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Second Lawson Aircraft Factory, December, 1917 




Third Lawson Aircraft Factory, April, 1918 



The Lawson^Aircraft Corporation 

Green Bay, Wisconsin 
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News of tl 

Ryan Favor a Aeronautical Advertuini; 

In view of thn inigtinderstaodinK regarding thp advertising 
of acronautitiil uiuurials and Buppltes that many manufactur- 
ers have labored under, the opinion printed below from John 
D. Ryan, dir«otor of ain>raft production, is of special interest. 
FroHBi the rea<ling of thii! letter, it wiU appear that no ban is 
plaeed on advertixing by the fart that a mannfaetnrer in a 
eontractor for the United 8tutc!<. (iovernmcnt, or that he iH 
engaged in ezeruting orders for the Air Serviees. The only 
restmint is in denilging information that might lie of value 
to the enemy, such as no patriotic manufaeturer or pnbtislMr 
wonld allow to be printed. Mr. Byan's ]<-ttcr t'Mllon'^ : 

TllK. AmrltAKr HOAKK, 

Wa-hinij IOK, D. C, 
May 29, 1018. 

Mr. liEORiiE N'eWBOLP, 

Can A\1ATtOK AXO AsaOXAVTlCAh ExGlNEERlXO, 

Xfw York aty. 

Dear Sir: 

I have given some thought to y4)ur conimunit'ttlion of Mjiv 
23, 1918, regarding advertising by manuf'aeturers making 
aeronautical material for the War Department. The purpose 
of Article in the aeronautical conlnu'ts, prohibiting the 
exploitation of the product manufactured, was two-fold, 
namely — to prevent iufurmation of militar>' value from fall- 
ing info the hands of the enemy and to insure the Qoveninicnt 
against interruption of production by diiMtHct-'ted persons 
from a -.vulely iliseeniimted knowledge of the exact local- 
ities where tht; work van proceeding. At the Otttaet it would 
seem that both ot tht-M- i-oosiiii-rMtioos were of siMeient im- 
portance to wirrrant the restriction. 

As the work progressed some publicity has nwes-sarily lie»"n 
given to the matter. The rule might we'll be relaxed as to the 
■eeead consideration noted above: i'. coulil hardly be relaxed 
AK to the flrst consideration. It is not, however, the intention 
ot .Vrticle XX to prevent all advertising by contractors. There 
has been, at) far us I am infornKNl, no restriction put upon 
manufacturerH from advert ising the fact that thegp Ul nami- 
facturen oC aircraft material and that they are contractors 
to the Onkad States GoTemment. In fact, such udvertise- 
menta appear constantly in aeroOKUtieal journals, and, as far 
as I am adnsed, without objeet&m from the War Department. 
It would not be proper for the manufacturer to advertise the 
quantities or types of articles wliicli be is making for the War 
Department. If he desires to advertise more than the faet that 
he is a manufacturer of aircraft and that he is a contractor 
to the United States Oovemmcnt, then he shoulii submit the 
auterial he desireji to publish to this uflice. and I can assure 
you that such liberality will be had in the rulings as will be 
consistent with tte public safety. 

Advertisini; expense is excluded as an element of coat in 
cost plus contracts, and I think properly so. For the present, 
at least, I do not see bow the (lovenjment <-nti receive any nde- 
qnate retam from the advertising ot' cuntrnct<in<, and. while 
itult IB the ean^ I do not see how there would be any justili- 
cation for paying out public mone\-s to meet the same. 

We want the cooperation of the trade ioumnls who are 
interested in this matter, as we want the cooperation of the 
American people in tlie iini>orlMnt and ditTunilt task we are 
attempting to perform. 

Articles other than advertising, which you daiiie puUiahed 
IB respect to the devGlupment ot airataft dengned to aid the 
acowBgMHiMBt of this work, will have our earnest and prooqit 

Very truly yoaes, 

(Sipiedl JOHir D. Ryak, 
Dirfrinr of Aircfuft ProiHttion. 

Afar Raid PrecautionH 

Following the appearance of enemy submarines on the 
Atlantic coast steps were promptly taken by the city authori- 
ties of Xew York to aiitici|)atc I be possibility of air raids by 
machines possibly carried on board the U-boats. 

Police Commis-'ioner Enrighi after consulting with military 
and city autlioriln-^ orilcrcd all .iispl:i> liijlits. ii<K ri tising 
Signs or special illuminations througliuul the city, including 



^ Fortnight 

the seasfaona^ dbcontinued until further uniii^. Tin-, f w- 
ever. did not include city lights. In ollicisl buildings and 
dwci.r.L' Mii-</> ui.<M.< liglita ave oaed, ahadaa had to be diawB 

wliLTcK I (I to do so. 

The nii't dt-spatched to all stations and prepitrutiona 
liasiily maiie tor its immediate enforcement. The city has 
now become darker than it was in the fuel saving days. 

The following statement v.-hs also issued by the Police 
Commi-ssioner : 

"The Police r)e]tnrtTni?nt desires to notify all residents of 
this city, tliroufrli the press, that in the event of a raid on tbia 
city by ciiriny nirplaiics the tollowing signals will be given: 

" .Sinn horns or wlustles will be .sounded continuously for 
ten minutes. When this signal is given every one should 
immediately open the windows of their homes or ofiBees and 
go at once to the cellar of the premises. After the danger has 
passed a signal will be given by short blasts of siren horns or 
whistles at inten'als of one minute each for a period of 
twenty BUButee." 

New Air Service Insignia 
The reorganization of the Army Air Scr\iic us u .separate 
bnuicb of the War iJcpurliiient is ciiipluisize<l by llie adoption 
of new collar oniamenti^ for otiicers and enlisted men of the 
Air Service. 




Tln: ih'u lur officers, which tak'/^ \\ir ]A;ii ' nt tlie 

< rn>se<l lings ot the Signal Corps, is published tm llii- Hrst 
I inn i;i the accompanying cut. Tlse perpendicular pri>peller 
nna--'!r<-> 1 incli in lieiglit. w'nii-h is the standard height of 
liir ..■ll.-ir oniaHifiits ot (itl'cr hranclics of (he Army. The 
wiii;,'^ niciisnrr inches Irom tip to lip. The propeller 

will n)>|icar in silvei- while the wings are bronze. 

.\ regulation size bronze button showing the same design on 
its face will be worn by all enlisted men on one side of the 
collar, while on the other side the bronze U. S. will be worn. 

The new hat cord of the air service will be green and black. 

CoL R. £. Wyilie of the General Staff of the Army is the 
officer who seteeted the new Air Serviea Oraaineats. 

Secretary Baker Visits Standard Plant 
On Jane 8 Sceictaiy of War Baker paid his fint visit to an 
airpbme futoiy. Returning from New Tork to WaaUivton, 
Secretary Baker dedded to tea an aiienft Caeloiy fur flu 
flrst time. Notwithttanding the faet that he apeDidk imllioiia 
on aireralt Cm th« Qmnmmt, he had wemr aen m aimaft 
daetoiy. 

Sfr. Baker viiitad erciT part of the ptaai af tha Stwdard 
Aircraft Onp., Bliiahaui, N. J., inelndiDg tiw angbeeting 
lahontoiy and other departments wfaieb an guarded with 
much •eereey. 

Some tfaii^ ceeutivca of the fsetoiy wen cnllcd by Hany 
B. Mingle, president of the Standard Aircraft ( urpuration, to 
meet the Seeretaiy. 

£v< rybody elae in the plant then wanted to see and hear 
the Secretary, so an outdoor meeting was arranged and mes- 
sengers summoned the workers. When th^ assembled Mr. 
Baker told them something of his experieoeca at the front 

The Dragon Is Out 
The DngoH is the name of a new publication that has been 
iaaned by the Fafnir Bearing Co., Xew Britain, Cooo. 

To Foster Irisli Linen Trade 

rmtc4l States Consul Hunter Sharp at Belfast, Ireland, 
reports that the Irish Linen Coq>., un association " to promote 
the consideration and discu.ssion of all questions aftecting the 
Irish linen industry " has filed an apjilication fov ngiltntiOB 
as a limited liability, no profit organization. 
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New GoMtal Air SlalioiM 

SiiiM the annaal Amy AppsqpirUtiun Bill was paased by 
the Sooae requests for wlmtMNUil appniitriatioas, totaUiug 
9UjMdl,467, hsTC been made by tbe War Departaienb 

or Uw latUr aniioant tl6^^0 is spceifitd ha nlaUialung 
sixteen ballooa and seapkae atntioiw, thirteen of which it is 
proposed to establish on the Atiantie seahoorii and tlim on 
tbe Galf con^t. 

$100,000,000 Airplane Manufactory- 

At the rwinert of John D. Kyun, in flmrge ot aircraf t pro- 
dui-tiun, Si'iiuiur Chamberlain, Chairmaii of the Committee ou 
Mihlary Affairs, Jutio 10, introduced a bill for the croalion 
ol' a $1<10,000,OCM> c<>r|iiiratiun lo handle airplane eonxtructioti. 

The intention of llii- uu-a.siire is to 6|>eed up still fnrtlier tlie 
pro<Jurtion of airplniK's for (lie Annrican Army and to put the 
whole matter on a strirtly business bnsiiv. Under Senator 
Cliainberlain's bill. I hi- new corporntion is to be tiovcninient 
t-outrolled, and i> to have I hi- most complete rhar^e of aviation 
from tbe produetion angle. 

One of the pnrposj-s of the corporation wi!l hv -o Mynehnm- 
:/i the artivilips of aircrMtt hiulii.i-^ ami :\l>ni;nl si» that 

til, ;,(>odsi of the Aniericnn and loreifr" buikk-js I'nr itMH>rials 
j.hhI kiii ..1 parts fabricated in the Unite<l State- <,.ii Iw 
known siillitiently in advanee to insure rcKuluHly in - ;iipiy 
and reasonableness in iiricrs. 

The Military AITsiir- ( i rniiultec is iu cuusiilir tl.f iiifasure 
at once, and is expi . it il lu report it without delay so that 
actual preparations nuiy be started aa ituon as possible. 

The Air Mail • 

Tlie Post (Mlice I ii pariiiicnt issued tbe fi'lluwiuj,' •.iiiiiitiary 
of results of the lirsl Iwn \vi»(>lr>! of th»> air mail si ruii'; 

"With the arrival of tlic aiiplnni' imul in N'>-\i. \ otk. on 
May 28 at 2.30 p.m., tlk' lirbt two HL't-kti' sirvicv .if ilio Air- 
plane Mail Ser>'ipe operated by tbe arniy tnr the I'r.si < Hlice 
Department In-tween NVanhington, I'hiladelpliia nnd New Vork 
bas been compb^ted to tike satislai liuii nt thi' )>i>gtal authoritiett. 
Out of tbe twelve tri\y^. eieht were eonipletci before •? oVloek 
HI liic nflernwin aifi twu before 3.50 p.m. Onr irij* was 
jiiiii] lifted Bt 2,2.T )i.iri. :in(l two Ht 2.'t4 ji. in. Then' \v>ti> 
twi) <ifla\- wlii'ii tfii' mail nijwhed N'<'w York at 4.4") ji. iii. 
Tiie airjiliim mail IriMii tlic Nnrth arrived in Wasiuiigton six 
timee befon :t.:to |, „i.; twn.- betmeo 3.30 and 4M ]i.m., 
and four tunes after 4.ihi |i, m. 

l lie Pout Oflice Depart tnci t i- eonsiderinf; tbe extension of 
tb« system to Boston. It will be about two tnontbs before 
ccgnlar tripa will be auiide. 

The Pint AiKraft Parts Catalog 

The firsl eatalog devoted ex- 
elu«ively to metal parts for air- 
eraft has been issued by the 
Krie Specialty Co- 8 West 
40th St., New York CU\, 
whose main plant is at Erie, 
Pa. This eatalog. which is at- 
tnietitely gotten up, consnrta 
of 24 pagefl of heavy cnateil 
I)ai)er aod a fonr pafje cover, 
the front «rf which is printed 
in blue and black ou gray stock 
and .shown in the aeeompaay- 
ing engraving. Thii bookwl 
neamrca 6% ioebea wide by 
18 unfaes bjgb. 

The inridfl title page conaiBts 
of a repiodtMtion from an 
•rtistie pen-and-ink drawing, 
while on the other pntres are 
told the aims of the coniitanv 
*• lo produce 100 per cent qual- 
ity," topether with details of 
mam of bexngon bead bolts, 
liall lit'Xiiconal nuts, hi .\ai;oiial csalellated ball nuts, hexagonal 
l asii'llatt'd tints and ihii h>'a<l ele\-is pins. In addition there is 
siipplif'd a ti'lngriipb <'<m1c tor standard Kric parts and a page 
devoti'd to the subju t ot Krie rooperation. This ratslo); 
should be n useful referenee book for all aerananttntl en{[ineers 
aiiil mei-banics. 




S. A. E. Meeting at Dayton 

After the detiMiWitnitioii of tbe Uberly Engine, for which 
peimiiiion has joat been {minted by Wnbingtoo, one of tbt 
features of the Convention of .the Soeie^ of Aatomotivc 
Engineers, lield in Dayton, Ohio, June 10, 17 and 18, ia the 
>pecial dinner given in honor of Orville Wri^tt, wha» with 
liiii brother Wilbur, wa« the lltM w«u to perfet!t a sneeeiafbl 
I»eavier4ban«air machine. 

Iu view of the importance of aire raft in tbe prenent world 
war, tbe tribute is particularly littiQ^ at this time to the 
\Vrij;bt Itrothers, iti Dayton, Ohio — their home, and where all 
of their experimenting was done. This year the S, A. E. 
Convention is devoted strictly to the war, and lo the tnstfhines 
and other devices that are making it possible for us to win. 

A numlK>r <d' unii|uu feiitui'ejs are provided by the Convcn> 
tioti (-'ominittre, for tin- ri ti riuiiiint ii i :is well as enlighten' 
ment of the visitors ii< i.aru»u.-i wiii-i!n- «!ir lipvices. 

The reservations for the Or\illc WriL'lit (litim r i nr >• beeti 
limited to 1200. Pr»>fideiit (\ F. Ki lti riiiK will tu'l as toa«t- 
MjLv.-r and the r,.,-,,-ru-<v >'t oiiKi. .Tamcf M. Co=, will be one 
lit the principal .-.piiaki-i> at tlic linntiuet. 

The meetin^rg nre held at T:.aii::[> Park ID tbe open air; 
and the publtsihed program follows: 

Program 

.s.VTrROAV. JVN> IS 
|n iKi < u Mn'iitiu ' f •■iieiii diTliiloDB of atandan)* Cannlltcr at t>sr- 

St M lAS MSF. Irt 
ID.iMi A.M.- .Miillofi SmiNliiril". r,.iiiijatl».\ Khviod EDstut'ere Club. 
1.0U P.M.— MaetiBS U. K. • "uiu ll. I i inn i:,i,;iM«ai Club. 
S.0O e.il. S e t tlan CoMfir iKf. l>a.vtoi:i KuKhnvm CMS. 

MOND.VY. JINK t7 
:l(|0 .« u.--U< i^'iMiun in nn<l Inilci-*. rnirntiee THSBgle FSfk. 

II :iO .».M. Klhlbltn lu II|iNi|lli)I» IMIvlltiin. 

II. .VIrplaiir <'in:lii. '' 
b. .Viriilnni* un m^' lartn. 
r. IJlMTty t'liKfct' ;titil uartit. 
10.00 A.M.^Itus<lni->K M'loslnn. Mcettaft pSVlllsB. 

0. I'lT'ldi'nt'" r«-iniirkgi, 
b. Tronnurcr's r<>i">rl. 

r. \t«int)er><hlp t ..rninlfii'e'g rcPMt. 

J. Section L'oitiinlti' • 

r l^ihllcallim roiiiintliv. 

r Ki.rtion NooiiimilaaCawnUtce. 

ij. I I'liHiltutlon unKtMMMtS. 

it. Stw l>n«lnt*^ii. 

1. StnDdanls Commttlec i' ri-porl. 

I2.:i0 DOOD. — LuDcbMiD. dtnlDR ball nt Triansie PStk, 
l.l"> CM. — MafhtiH- rtrlnir itirnMutt prnp^ll^r. 

!.:(■> r.u. t'' <r"l<"i]u r'-lliiitu'. imii-'t iii:<I <l.':riHiiutratlta. C. W. 
SInilfnr;! 

:t,'M1 P.U.- lli>llVf nil pliKtlirK lor niOi in i 1 1 v >' imipowi. 

a. H. E. iinriii-nt. 

^. P, 1.. So«tt. 
•».00 f.M. -.Vlrpinn.' <)r'n <ini>lratk>B( over p«r1i. 

(I. .Mt|.'.(ii.' r:ii,i Mil trenchea. 

*. J'iil-riinli'.:! t;> Ink. 

r. Siuot ayltiie. 

rt. MfllK'UVlTM. 

r. l^>nil*1ii^, 

< •[iiHirtiiiiitj for •■mniinliiK niglnr nml |>lao» fiblblta In ncrttap 

pnvllton 

T.ou i-.u - ->irvlll>> n'rluhi dliiii<-r, (lining liall In TrtanKli- I'arfc. 
I0.UQ p.M,~Mairtea la fDiat of liawim)! <tanO, Trtaagl* Park. 
IllanilHitfani*. 

Ti Ksi>.\v. .km; is 

^1 II ' (M M' ri|ii|{o |i:ivllliin iiiM-ii fur etaailDatloo "T TirpI.Tm .'risir.i», 

[iliii •■- mil l.ilxTl.v ••ngliif PxlilbliH. 
»;tu A.M. — Li«iuou»trath>u nuDuracturlns nacklBa In Trlnugk- I'ark. 
lo.iKi A.M.— Addrcaa, Projicllrr liralsn. r. W. CsMweti. 

10. -jo A.%t.— ASIIr«M, Pl««r«t IMr l*rolilFtaa is AeiOSSntk*. W. IL 

Klolll. 

IO.."iO A.M.- .\<l<trf»«. .ViriilniK's of Toilny. K. I* FVurnta. 

11. ?0 A.M. .\dilr'«s. r.,niiinri».in nf .Vvlallon Kugloeii. Mr. Iiirwll. 
11.4S A.M.- |-,>«8lliie r>'iH.rt <m Ulierty cnsliie ImU. 
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e. Farm tractnro. 
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dnjr nr Tneadar wlint tactorlm dm ire |« vMt and to 111 aol 
a^^cathm csrda at toronnntktB liBrmu, THasale Parts or Mlasil 

A full rc|iort of till' iiioi-tiii'r will 1h' printetl in (he nesti 
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The S. A. E. Aeronautical Convention 



The anuual luid-summor convention nf the Socit-ty of Auto- 
motive Kiiierinfcni, wliit'li was lii-lil at Davton, ()hi<i, IVoiu 
June In to IH ini-liisiv<-, wax oni* of the most notable gatlicrinpt 
in the history ot the AnuTimn nirrralt iiuliislry. Some I'JtiO 
members of the Soriety atlcTKifil I he (•<invi'nIion, whirh by the 
nature of its working; program and exhibits nf automotive 
apparatus as well an a larjte atteiidaiice of nirrratt eouxtruetorti 



cylinder Benz engine weiiKrhinf; 785 lb. and rate<l at 225 hp. at 
1400 r.p.m. 

Dnriug the meeting, threv Dellavilnnds gave interesting ex- 
hibitions in stunt flying and e? eeuted every conceivable 
evolution. 

Following is a brief summary of the program of the con- 
vention : 




Orville Whight at the WiiEEii or A Modernized 1912 Tvpb Wright Bipijine 



and aeronautical engineers from the Army, tlte Xavy and the 
Trade roald truly be classed as a representative aeronautical 
meeting. 

Inttrnting Kxhihilt 

A large hall at Triangle Park was entirely devoted to an 
exhibition of airplanes, aero-engines, parttt, an<l aerial arma- 
ment, among which the following' wen- particularly w<irthy of 
note: a DeHaviland-4 couipletc with niililary loud and Liberty- 
12 engine; a I)eHiivilaiul-4 IxhIv with engini'. showing ron- 
atruction; separato Dellaviland wing and control Oitsemblies, 
showing constnirtion ; a Spad singie-si-iilcr pursuit biplane 
with Hispano-Stiiza ejigine; a two-seater (lennan Humpler bi- 
plane (itteil with a 225 hp. Itenz engine, hombs and two ma- 
chine guns and a Hrst model Wright machine with its 12 hp. 
engine. 

The following engines were alMi exhibited: a Liberty-12 dis- 
sembled and one asHcmbled weisliing 8:tl) lb. and cn'ilitrd with 
400 hp. at 1700 revolutions; a :J(iO hp. l{(dls-l{ovcc weighing 
900 lb. and rated at \HtW r.p.m.; a HenauIt-12 developing 280 
hp. at 1500 r.p.m. and wcigliinir 8(>5 lb.; an eiglit-rylinder His- 
pano-Suiza engine weighing 525 lb. and rated 200 hp. at 2000 
r.p.m.; the same engine of the geared down type producing 
the same horsepower and engine speed and weiirhing ten 
poundii less; a nine-cylinder L<'Khonc weighini; 2!t4 lb. and 
rated 180 bp. at 1'2<H) r.p.m.; a Mercedes si-T-cylinder vertical 
of 150 hp. at 1250 r.p.m. weighing 825 lb.; a vertiral six- 



Saturtlay and Sun<lay were mainly 8|>ent in mwtings of the 
Standards Committee, the S. A. E. Council and a Section Con- 
ference. 

Monday the exhibit of air]>lan«?i, aero-engines and parts wa« 
opened and demonstrutinns were given of synchronised ma- 
chine guns firing throujrli air sw-n-ws, airi)jane raids on trencbea, 
formation flying, slunling, maneuvers and bombing. Five 
large and fifteen small planes were instrumental in this demon- 
stration and some vcn,' fine flying was performed by Aviators 
Kinehart, I.iewis, Doolittle and Fn-eman, of McCook Field. 
Papers were read the same day by ('. W. Strattnn on 
Petroleum Refining, and by S. K. .Sargent and P. L. Scott on 
Heavy Oil Engines for Automotive Purposes. In the evening 
a banquet was fpwn in honor of <)nille Wright. 

On Tuesday further demonstrations of airplanes took place, 
and papers were rea<l liy F. W. CaUlwell on Propeller Design; 
by W. It. Stout on Prcwnf-Hay Problems in Aeninaulics; by 
F. L. Faurote on Airplauer* of To<lny, anil by Mr. I^-wis on 
Comparison of .\vintion Engines. Keports were rendered by 
C. M. Manly, I). H. Ehrniun ami C. K. Cliirks<in on the Int«r- 
tmtional Aircrat'l Cimfcrence; by C. M. Eason, D. F. Davies, 
K. O. Henderson. Dent Parretl and others on Tractor De- 
velopment; by Captain Crosslev (England) and ('aptain 
Vandevelde (Fronce), on Standar<li/.ation of Transport 
Vehicles. 

On We<lucsday, the lout day of the meeting, the members 
visited several Davton factories. 
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£xhaust Headers and Mufflers for Airplane Engines* 



By Archibald Black 
Chkt EttgtnMr, LWJ. Eaglnurlitg C«l 



In the following notis hk ;iti(inpi Ihl- lucii m.nii lo treat 
exhauKtively the desigrii oi pxhnust h< aiU n> or mutlters tor air- 
plane t'uj^iiu's. Th« piiinT is infi ini' ii chiefly to record some 
«liitn eollcrtfii on Ibis Kulij^-J liiiritii; I lie past Bpvpnil years. 

The exhiin.«l h.';iilrr'-^ prjii.iiy jiiivini-r i> -.i ciirry cxliaust 
gnses away from tiie ei u'iiM'. 'mt it rii,i> bi> .li sij^neii to ])erl'onn 
rertniu other lunctioii- t-i ;it i;iL'''. Tliu most important 
of these is pnib«l»ly the umlliiug ol tfn simini of the- exhaust, 
which nmy be hroiifflit about by a pro;» rl;. r|i >i^r,jn; |i. nder. 

In pn-sent pruclice the exhauKl is taken earn oi in f-everal 
ru<h( :ill\ dilTt i i iil ways, the devices of the different tlcsiLriiiTH 
raiigiug from the op«n port to the elaborate combiued heudcr 
twd tnnfller as now used on BOme mkehinea. 

Typical Constructions 
Fig. 1 shows the open port, which was very popular ou the 




Fio. 1 




Fia S 



old enfjin. - ai^l waji used until recently on the Curlias flO-hp. 
JX-'l type engine. In that type tio effort was made to carr>- 
away the gntye.s or to muffle I lie uii:se. Fig. 2 shows tJie "stub 
tube method, used on some Uall-Scott installations and rec- 
omnienueil by (he Hall-Scott Company for its engines. lu 
this system each cylinder is furnished with an individual cs- 
iiaimt ]jipe several inches long, which poinl.s straight out from 
the engine and is cut off on the outer end at an angle of about 
45 deg. to prevent the air from causing n back pressure when 
the airplane is moving. While this arrangement assists the 
cooling of the engine, it gives the ma.ximum of noise and would 
appear tberel'on' not entirely sati-ifaetory for either militltty 
or sporting machine,';. 

Fw. i illustmtes vfaat has eome to be kaowo by maay as 
tbe wmiaii aorBtcm on aecount of ita arigia on machines of 




Fh}. 3 



that nation and iipparcut poput.tritv nniii:iL,' (r< irn:iii <lesigu- 
ers. TuIm-s e.\tcn<l upwiird (r^^:^\ cfich cyiuider into the com- 
mon hca«ler, whii'h is ol -ir mhi !nir se<-lion and points u|)ward 
and sliphlly to the n'ar, fiirtcinin the gtiHf- fivfr the tofi ol 
lliH upper wing. This redurcri the noise bia e l i "!n Im'Iow iuhI 
appears to be a very pnn'ticnble, although not linal, solution 
of (he problem. 

Via. i shows an adaptation of the (lerinan system used on 
ni-iMil Ciirtiss .IN— 1 mai-liines. 

.'» IS the ori-,;iiial L-W-K hc.ider <stnsislin;r of short 
tubes run at right angles into u niaiiilold tube, the I runt emi 
being clos<'d and the rear end connected by a i'exible melallic 
tube to a straight I'ipe leadinj; along tlie IhhIv (o the rear of 
the pilot, (he vi\<\ being open to pennit the escajie of the gases. 
This desi-;ii was disi'iioied, alter the tirst few mneliincs, in 
tavor of the method illustrated in Fig. ti. Hen the individual 



pipes Bweej.i lux k'.i.-iiil on a liberal radius iulo '.he manifold, 
and the flexible pipe is replaced by a smooth stcol tul>e, wkieli 
IS |.eit>rrl> gtnjght on some modds, dcpanding npoa the 



engine used. 




the Cnrtin miichinr 
cxtmds Wkward 



FiO. 5 

T'lis header eonnecta to a tube, which 
iliii.^' -i]ie body and terminates in a mu/Ser. 




Fra. 8 



'I'lie iiiulllef IS s:ia|ile ar,il nll>^^ ingeniously de9ign«sl ; lla- ex- 
haust Uihv. i.s -loMi i'. nr. J liie metal bent outward to torn two 
parallel llange- -e|ia!ated by spacers. The autlior oi Id'- 
time bad no opportunity to examine the earlier of these 




* Pmper tnui IiH'opp rlic R A. R. Cooventten. 



mndlers as installed on K-4 machines, but the following 
dewription was reporled to him by the fiehi department of 
the ],.\V.F. Company. The slot was about 5 to 6 ft. long and 
about ' ^ in. wiile, starting near the engine and running back 
to the end ot the lube, which tapered iram the full section of 
the engine to a conipaniliv«ly small Stction, OpflU to fiw 
atmosphere, at the rear. 

One of the Cuiliss engineers slated that no matciial loss 
of power was found to be eauii<'d by the us** of this mufller. 
It has been generally conceded by those who have heani the 
env'ine nnmiiig with the muffler in place that the noise ol' the 
exhaust is reduced to much less than its former volume. This 
bears out the author's experience with siiuilar devices installeil 
on s< vera] I'Tipines; these are rcterrcd to later in this paper. 

At a later dale the author made an examination of a similar 
ninlHer instalbnl on one of thaCnitim ( ompanyV JX machines 
eqaip[jed with Hispano-Suiza engines^. This mufller had no 
laige opening in the rear, the slot ext^'nding around the end 
instead. The slut was about 4 tt. long and it in. wide, ap- 
proximating an allow- 
ance of about 0.9i aq. in. 
of sl'>t per b.hp. — an ex- 
tremely small area. 

Fig. 8 shows a nietbwl 
of mufiUng the exhaust 
gases devised by J)ei>er^ 

dussin, the French con- 
stnictor. This is shown 

as applieil to nn en;.'ine 
of the rotary tyi>e, Ibi- 
gases l>eii)g carried 

through internal ducts to outlet holes at the rear of the body. 

The French Spmi, Fig 'J, is fumishcd uith exfaanst headers 
ext<>nding backward for about 6 ft Irom the engine. These 
headers are 9 in. iimide diameter and terminate in a muiller 
ronslsting of ft tuhe, round at the end, fasteneil to the exfaanst 
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header, which is ttalteniMl towiird tlic tvur, where it ends up 
about in. in height and is considombly wider than the diam* 
«ter of the front end. This rear i inl i> doaed except for four 
•lot8 Hmilar to tlii>s4> in top and bi>ll<iia. (I<««>ril>ccl hclow. 

In the flattened part, both on lop and bottom side, are a 
number of alota 1 in. Unig and in. wide» with round etuis. 
Badi mniBer has 78 wdi dots, pving a total area of 0.1267 




sr|. ill. per Itrnke linrsi'pinver I'ur two NUch mufflME^y basod On 

150 b,h|i. ithe ratiii-r <>1 tlie (lispano-Suixa). 

The exhaust jvipe allows O.OSSrtti s<i. in. rross-wcdon per 
b.hp. and has eoiisiijenihle capaeity due to its len>;th. This 
«apari[y. Iiy allowiiitr expansion of unses, shonlii assist tiie 
artioti of rhe iiniftli'V mii^ideraldy. The nbove tiijures are exact 
measurements. 



Fl^r. 10 sho\v» the mail! !i. Id 
used on later .Mereedcs eM- 
■jineN. No (ietaile<l intorina 

lidh o:i ill ii~l r\leti<Hl iif 

ihi-s niaiiilitM ii.is Ikn-h oIi 
tained by the aiitlmr. 

Fig. 11 illu»traI.-< a mani- 
fold used on Farnnin and 
Brrguet maehtnes whieh ap 

pear- lu be 
relened to 



Fitt. 10 





ile^iini to the Mereedcs 
The author liu* e.x- 



FlG. 11 



-ritnihir in 
abuvi 

aniiniil the BrejruPt miinifold, but couJd not 
obtiiin Hs much detailed information m de- 
>ire<]. The in.Hide apparently eoutaina no 
haRk' platfs and the pipes from the eyiinden 
enter laugentiaMy to tlie body. 
Tliis cuiistnieiion i$ evidently 
dcsii:ned III reiluce the veloeity 
ot the gaws by raiisinj; them 
lO expend their enerf^y in eddy 
currents in tbe main chiuuber. 

Fip. I'J i.-! a scale drawing of 
one of the niuftlers tested utid< r 
direelton of I'rof. \V. T, Fisli- 
leijth at the I'liiveniily of 
Mtehigan a fev years hk>' Five mufllers of dilTereni denigns 
were experimented with and detail reports were published in 
Horseless Age, May, UUn, hme. Of those tested, the mufller 
shown here was rat<il n» the best in nnifilinK ability and low 
back pressure, and one of the two beat in low hori>epowcr loo- 
ses. This muffler was also the lightest of the Hve. Although tlw 
moat elllcient of tliooe tested, il showed a b.hp. loaa of 3.11 per 
«ent with engine delivering 38 h.hp. This device we^j^wd 145 
lb. and had a eapaeity of 847 cabie inehea. 

Fig. 13 is a aeaie drawing of one of the mnflkn tested mdier 
the (fimetioii of Profs. H. Dicdeiiehs and O. B. Upton of Cor- 
nell University. Details of the tests are pven in the Second 
Annual Bepoit of the United States AdTisory Committee for 
AemuMticft. Tlie resulta of tests oC di« partieiUar mufller 
shown «i« given in part in TaMe I. It will ne noted that this 
muffler eauied a loss in hcnepower of only 1.6 per rent, fn>in 
which it would appear that it is efficient enough to jusiiJ'y it:^ 
application in many eases to airplane engines. 

Another type of mufller has been experimented with recently 
by .T. L. Cato of the L-W-F Company. Thia mufflor was some- 
what similar to the Spad deviee, but it had a dot in the end 
instead of heinp riosetl and wa.H pro%'ided with small Bcmi* 
circular louvers in the fide instead of slots. The areas aOoiwvd 
and the rexults obtained were in general very similar to Iboeif 
of the Spa<l tiniffU-r. 



NetM on UtBifM Dtdgm 

The two main eonddetatians in tte design of axlunst head- 
ers and mnfflen ara tta sliminatian of mat pieanira and the 



reduction of nobe, which two niiuiRmenta are, unfortunately, 
generally incompatible in practice. It is a simple matter to 




Fu.. 1'. 

dcT-iiTM heiidersi luiiiliiiiK one. but not both eundilions. The 
<<>nibtnin<,'' of bolh calls lor a careful study and propOrtMWing 

of even (be sinidlest leaturcs i)f the ilc\iee. 

l.iMai. h work of llie niainifaeturerh "f bl.iwi rs aTpl air- 
niuwiiL' iiiai f.i:iery is oi considerable hel]) m lliii Uurk. F. L. 
Hnsey ( i iiilm a series of expt'iiuients ' to <leteriniiie the 
etVecIs III liiiids ill air duds. The enrvis published by hiiu, 
eonibineil liere in Fis. H, show ibal. when ihc r.i'lii are small, 
beiid.s in tsquarc pipe oli'er more resujtatu-c than beads ut the 




Fn; 



Hoiti 



13 



TaBLB t — Tr.>(T» ax Mvrt^tH Ii.i,i nri<,\Ti!n i\ l'i€i. l.i 



l!.iil-.i:i-.rA i:n 


M..r-..H,»rr 
1,1 ■- 


ttaiKK \fr«<( Kr- 

l.ii, rrii Sy, Ix. 


Brake Mru 

Von*. Vb. 
prr In. 


|}fDP> 

ptrCM 


WithMu- With 
Ml, Ml.- ' M.ilM. r 


|:-r 1 . (.1 


Wirlriil Will, 
M Itll. r Mum. t 


mi A j lis.o 


:..-i 


»; ; j 86. s 




0.^ 



Tiaui II— OijutRH or Exaimv Piras 

BtmA aa aifs of 0.07 aq. ia. par 



woa ao io 900 B. Hp. 



BrsiM 



ao 

40 

an 
so 

TO 

so 
go 

100 
110 

tan 

Kill 
14U 
IW 



Z I 

2.H 

3 ^ 

4 3 
4 V 
.-J.6 

s.a 

7.0 
7.7 
8.4 
9.1 
B.8 
10.3 
11.3 



OUUCTKM n> 


NKAiinrr A Iv. 


WITH No. 20 


tr.S. Gmk Wau, 




Oulihtt 


)». 

yl ' 




"i >, 










H 




;i A 




3A 




3A 


3^ 




*n 




8<ti 





RrnliO 



Ares 
Requtml, 
Sq. tn. 



170 


ti-tt 


ISM 


12.6 


I'.m 


13 .1 


•Ml 


14 0 


■m 


14-T 


291 


13.4 


330 


le.i 


-.'.to 


1S.8 




17.5 


HO 


».S 


850 


IH.9 


2S0 


19.8 


ano 


10.8 


aoo 


91 .0 



wrre No. 20 




Sim. — Whili,' III. .ill<iii-iin«-.< isivftl liU r.l l.ii— 1 

not oulMidT'-'l litml. .\'|:lili'<liiil . nv»-"ni"'i'- ' 

iinsaniil«a»> .1. .irii'ii-. 



J I'Upi'niTio-. tliii 



• I>iMi« «f Preiwurf fni- iv Kllwwi" In tUr TrauhmlMiUin »f Air 
rtir.«i|sh Pli»f« or l»iirt«.— Tl»iia. An»rl»«o MMleljr lleailns and Vea- 
tllntlDs Eaetneera. IVIS. 



Digitized by Google 



782 



AVIATION 



Mr 1, in» 



same radius in round pipe. Tlu* reverse the rase ulieii rutJii 
are larpcf. This change of ronditiou takeis place when the ntdii 
M|ual about 0.6 times the diameter or 9idc. 

Thi' Aineriean Blower Company also b is iiiml' some tests 
and publishes amon? its data sheets ouc ];ivmg the resiatam-e 
of iH'iid.s ill ii'niig ot equivalent kngth of atnigilt pipe* 




^Bodlui to O^ter Line.in Diomcfcrs 
FlO. 14. PnESSVltE IvOssF.S IS- PlPK Kl.lM>\Vs 



It will be noted from Fiir 1 I tluU the re»i«tntn'f of ihe lund 
is lowest whf'n ihr railins i> <-<|unl to 2Vi> times the diumeler: 
that nolhiiij; is pnini .) I.y irijiliiiic it ffreater tlinn Ihi'*: and that 
this risislaiicc rises .'i | i;mIiiIiiI i\ <■ vaiiir il llir riidriis is less 
than I 111 1 ' liiiit^ till' (liiimi-ti r ol llic ]'i]"'. Wliili' llus eiirvc 
is bjised on tests wliiili wiii' iiunii lit l(j«rr -|mi<!s thiiii are 
pn)hahly eiicountc-rei) iti uri »'\liaust rii:mii<iM, Willis 11. ('iir- 
rii T * i-oneluded, from results of expt rinii ]ii->. ili.il li.-4,.s m 
elbows through which air is tlowing dcpeud on ihc radiua of 
curvature of th» albow and Mt «B it* UK Or oo the vdocity 
of the air. 

Il would ihrri l'ore iijipr.'ir safe tn assume that the eiirve 
pWcii ap[iln-s e<ju»ny to ihe hith velo. ity of tlij« in au exhaust 
tiiaiiilnlii. lietids of hi^h resistaiii i- iii iiiaiiitnlds. if near the 
' iif^'ine, will .^oiiiriimes show up by Ik i'ihliiii^' red hot. Sudden 
iliari<:^.s in the area of the exliaiist pi])e ^lllJuld be avoi<led. 
The areas <if the indi\idual exhaust )>ipes arc usually H.xed by 
the nei'*'ssily of niakiii}; their ends I'Oiit'inn lu llir ports in Ihe 
eyiinders in order to oldnin this (MiidiliLni. When Ihis is u«\ 
the jfoveminp eondition, p<»rsotiul experi4n<c with dilTtniil 
itistnllationa of headers and some inveslitral in!i ni' tJic ar4ii-i oi 
exhaust portH on several siiecfssl'ul airerai < ; m :^ -iii'i';i -its 
that (KM to 0.16 S(j. in. of an'ii jicr b.hj). oI' r;, hmi. r :i l.ln r.il 
alloHanre. Ihe e.vhaust port.") of the Hall Siull A .i \. 
Thomas a, Sturtevaiit r>.\ and Lilti rty. smae of the eii).;iiied 
studitMl, averagfHl 0 [liiis sij. in. jier h.hii. .\s largo a ra<lius 
a-s postiible should be use<i in tlie.sc lulies which enfer the mani- 
fold. The latter should he of lai^e sietioiiid area at the out- 
let eiirl, tnperinc; down to e<|Ual the area uf the individual inpe 
at till' other end. Where a tiilie exteniion is usrd il sluuild 
11'- ;i^ -tniiL'lit as possible and of the same sis tmiial area ils ihe 
11 1 : r, 1 1 1 1 iTLi ]. 

I'lu' pruper area for the hir',,'!' einl of the iiianit'old is Ik-sI 
deleniiineil by experiment with several iliiri ri iil si/e-. mMinj; 
the elTeet upon the horsep.iwrr id the en;xine wliile running: on 
Ihe dynamometer. This Ixst si/e will probablv \,Mrv wilh dif- 
fen'nt enfjines. bein;; froviTiU'd. no diuibl. by pi^t'iii ^[ind at;d 
the filiape of exhaust ports, .-is well as by t'/n braki' Imr-i ]io\icr 
of the eii^-iiii'. .As these experiments, hmv. ■, i r, < ai.ni>' always 
he made, thr- author rtN'ommeiids iillowinL' alio ii II 07 sij. in. 
of area per h.hp., whieh tipure i< the average of the several 
Ameriean and foreign instiillntions. When two he.Tders are 
U'ieil, as on ei|;ht or Iwelvc-eylinder engines, it should be kept 
in mind that eaeli heailer handles only halt of tlie total ex- 
hnust. For most engines thin allowance will he found to be 
lilM-nd. 

• fan BaghifFrlmt. 1914 Bdltka. |W(e 114. 



Kxhaiist headers haxe lie*'!) developed, by experiment, whirh 
have had arejis as low ils 0 114.') si|. in. per b.hp., but it would 
not -eeni advis.ible in the ab^enre of a series of experiment* 
!o attempt t<i reduee the lij.'lire f;ivi-n. 

In cases where headers iire im lined to overheat, it has been 
-ii;rK''sled that ihi'y be furnished wi;li a si'ries of longitu<liniiJ 
lias, welded to the tube, to increase the riwliation. Automobile 
eng:iiies have be<-n built whieh were cquippod wiUi hndov bav- 
in fins somewhat similar to these. 

Table II gives the rer|uireii oul-^ide diameter of .\'o. Jd [' . >. 
gage tube for xarious hor-ejiuu er^, based upon the !ii;ure see- 
oimnended above. Tins table, whiu- v.'i\iti^ staisfaetory results, 
should not be eot.sideri d linal. It w<ui!<l he advisable In re- 
move the luanifohi and note if there i- any ehan;;e in iiia.ximum 

spewi uf engine when nmuing without it Itefore the question 
u conndoccd wttled for the particular dengn. 

iVofe.1 on Muffler Detiftt 

A very interesting and instructive treatix on the principles 
underlyini: the de^ipii ot rnntllerN is toiind in part of the jire- 
viously mentioned rejiort ot I'rols. Jl. Diederidis .nnd li. B. 
U|iton. 

Another interesting re|)ort of expennients. in. vmusly In- 
ferred to, published in //or>if'-s> Aiii, loiitains concluaioill 
from M -lilts anil diseu.ssion of the pnnei|il(^ of design. 

Till' elnef principle lo be kept in mind in designing exhaust 
mulllers is the nlowing down of the i xhansl gast-s until their 
speed IS below that of sound. This is nceoniplished by regul.ir 
expansKin. -iirfw-e frietion and the rhanging of the direction 
of How Mo-ii muOlen embody all time piiaoiplcB in greater 

or le--j degrei'. 

Il would apjienr to li.' a rensonahly safe assumption that 
midllei-s of the tyi»e s!iou:i in Fig. 13 may In* designed for 
ciigini>s of any horse] ow er by milking the ar»'n« of pi])eM and 
voiiimis of chntiibers proportional to the horsepower. The 
muAler shown is lirawn to st ale and WSt testfld OB an CDglM 
of t>0 to 70 brake iior.s«-power. 

The Curliss type niufller .seems to be one of ihe simplest and 
most elTeetive devices in use, and sotne expcrieni'e^ id' the 
nulhor ami !iis a--'ieiale-: wilh itmllier.^ of Ihis l>!ii' may be of 
interest. Kxpei inieiilal mulllers were tiesigned along tlli'se 
line-, and were tested on engines of different makes. The noise 
of the exhaust was. in enili e,ise, reduced to wry little more 
than the noise ot an nutoniolnle tih W engine of large power. 
Tests made- with and wnlioiu tin- niutlli-r in plnee showed that 
no difference in the numlier ui re\<ilulioiis per minute of en- 
gine eould be detecte<l with the taeliometer while the engine 
wiiK running at full sptn-d. With (he engine running at full 
speed, one's hand eould be held against the muffler slot without 
disconil'ort, in eontnist lo whieh il wa.s notieeuble that the beat 
of the go-ses became uncomfortably great when one's hand was 
held a couple of feet away from the end of the exhaust pipe 
xvithout the muffler. The speed of the gases was reiluced to a 
slioht puff. 

Other work prevented the carrying on of further experi- 
ments, but the results appeared to suggest that Ihe mufflers 
which were from four to live feet long could have been reduced 
in length without los.s in spee«l of engine or muffling effects. 

While these mufflers were in use. several thiugs were noted 
which called for attention. One engine was of the ge«red-donm 
type, and when the muffler was in place the sound of the gears 
appeared to 1m> of i-onsiilerable volume, this noise being plainly 
heard nbove the sound of the exhaust. As these gears were 
hibra ated by the engine oiling system, it woidd appear that 
some re<luction of Ihis noise could be obtained WW* Ine engine 
designed to |>ennit lubricating them with a light gnase instead 

of oil. It was also noted, with most of the engiaea, that ones 
the exhaust wa-i muffled, several other noiaea bMane appavent. 

Tlu'se included the rattle of ralve mechanism and noise of the 
))ropellcr. In flight, while gliding with the engine rnnniog 

slowly, the "singing" of the wires was naturally more notice- 
able than liefon'. The engines used in the above tests included 
a Sturievant 140 b.hp. Hall-Scott Model A-5-A, Liberty 8 and 
Liberty 12. 

No high ilegree of aoeoracy is claimed for the tests de- 
scribed, as they were ftdd and not laboratory tests. The 
results indicated, however, that in design of mufflers of this 
tvfie it is advisable that the slot be kept narrow ( ^ in. was 
found lo be satisfaetoiy), and that a net area of 0,05 to 0.06 
H}. in. p«r khp. 14 ample. It did not appear to be neccMsar}- 
to leave any opening at tlie rear end as was done in the Cnrtisa 
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R-l mufikr, hettfr n Ui n muffling having been obumtil 
with the amallest pud. li is intcrestug to note th«t the 
mafBera now used on the ( urtiKg JX ffigpuno-SnuHi model 
have only a mall opening in the end. 

The matorials of critislnntioii liaturally ili|ieiiii u|M>n the 
typ* of mnrhinp and its si/v. Init tur nil" nrdiiuirv »ork the 
use of No. 20 r. S. gatje for ht iidiTs .-md No, 21' 1". S. t'li;;** for 
pipes and mufflers will insure part-, wiiirli will liuM up well. 
J or machines of wlndi cxlrt'iin- riiiiiliin;,' uliililv urnl foiisc 
quent low weight un> demanded, thcM couJd he ruduceil to 
paper thicknesa, Imt it would probably be twecMary to nnew 
them often. 

Although eontrarj- to jr«'"<'r'<l oj»inion, the author haH Ijccn 
infomic-d, on good authority, of I'asesi in whidi the horsfpnwcr 
of an fnfjrint' wilh opcti cxhiiusts has been iiirreaseil \>\ titluiu 
it with a well-designed manifold. This was found iu .some 



ciis*---^ by dynamometer tests and ttt otlMn by adting the r.pja. 
for the two eondition«. This ttteet i% no doabt^ daa to flw 
gaaea moving at such high speed tliat aoetion ii ait «p in tiie 
naadar, thna giving the effeet of whrnisritig into paxlial 
vacnum. 
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Present Day Problems in Aeronautics' 



By Wni. B. Stout 

Itihninil Jj/iistir, Airrrafi Board 



Airplanes a« at present oonstni. ii d 
industrial proposition i:r>r lir tV.i- li:.' 
A radical change in nirpluiii' .liMiiu. n 



:i never beeiime 1111 

L lonimeicial work. 
>t ui tiRiii v, will be 

tieei->.^.ii\ lietmi- ;itr !ra\(l, a^iiie 

f ' "wKSSSi " ''■""> "ikr eoiidilums, tan he a 
I ^t^sKBK < iiDimen'iiil tiue<-4-s.s. 

' flDo^^^Hi Th>s radical chunge probably 

Hill be the n-sult of rational de- 
\e|,.piiutil, tiU'p by step, rather 
t luiii of any aodden revoltttuni in 

As relate. 1 |<i wm- eouilitinnB — 
the i>nl\ aiiirle of appiuaeli in 
\vtu< h we are nuw uileri-^tud-- - 
tbe.si' st-iUenietils are of I'.jual im- 
port; for I'ost, eitlier of llie ma- 
I liiiie or of its opi rution after 
pureliase, Ls but an expression of 
nmn-liours- the most valuable 
and importiint item to 1m> con- 
served during the war pi'riod. 

The purpoTie of tlii-i [laper is 
to <liseus.s (n) present day air- 
eraft problems whirli have bear- 
ing in < reati!i>; the new types of 
nireratt t!iat must come; and 
(b) the iiiediods of operation 
and commen'ialisui that will be 
m -essnry ni oonnei tion nitli the 
new t>peti. 

After two yeani experienee in 
war. niieiaft have lnvoine a deciding taeim ui eMiuba:, and it 
is beeomiiit' more probable every day tlial the pre>i'nl «ar will 
be lost or wnii m the nir 

To win tlie war m the air there must be surticient dominance 
in number* of planes to over-ride enemy territory ami demoral- 
ize his fitfbting units, either by ilireet otfeusivc or by destruc- 
tion and sloppaire of supplies and transportation. 

Europe can hardly produce iintler present conditions a suf- 
ficient iiuniiier >>f planes to entirely meet the aittuitioa. 

The solution is A ntfrica* probkm. 

Every engineering problem at its inception presents certain 
disadvantages and certain advantages. The engiaeeriug te- 
ault or design must of neccsaily be a campionuae to meet the 
conditions. 

Ko matter what tba final deaigo, it will have certain liabil- 
ities as well as sasetB. Ha ia the best engineer who can deaigu 
the maehioe, wUebi aa a resolt of eompromiae, has the laiig«st 
percentage of aaaets with the smallost percentage of liabilities. 

Before analysing the problems and the possible solutions, 

* Fapsr n«a Mm tbe 8. A. E. CWTvallnn. 
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il IS uiwiisary to look at the di.-.a'h antaires under which Amer- 
ica must work ns co!i:| .ir- ii w ith t e .Allies abroad, so that 
our final design may beat meet all couuueroial and shipping 
re,,inrement3 as Will aa thoaa of prodoetion and teeimiea! 

])crformnnee. 

In lather uonls, we must firtit analyze "what tO do" be- 
fore we can di tennine '" how to do if." 

In sunilyzin;:^ wiiut lit do we must rcnipmher that the lech- 
iiie.-il pcr'omiance of the plane itself is not np<-f«i'iarily the 
vitii- ; ir, biif that pividtietion ca|)ability :'.inl -tralegical 
pcrformaiiee may m many cns<-s outweigli tccbiucid possibil- 
ities. It were belter, for c.vamjdL', to build planes of 75 per 
cent perforniaiiec, and ship them abroad, tlian to spend lime 
ultein|ilini; to build Idd per cent planes that we can never 
hope to build. By all odds, whatever we do, let us build 
.SM»ie(/o>ir7,' tliis has been the spirit with wUeh the American 
problem ha^i been approached. 

In this war it has been possible m some cases to tnm 
engineering di.>utdvantage to strategic advantage. An ilhu* 
traiion is the Albatros and Other ^pca «f planes that Qer- 
many has developed. 

When the war broke out, the 11)0 hp. Mercedes engine wius 
practically standardized for German aircraft — and the Hun 
lias constantly adhered to three or four types of engines that 
be might have quantity even at the e.x))eiisc of quality. 

The Mercedes engiue as produced was of heavy weight, in 
comparison with what the Allies were producing shortly after 
the war was started. It was reliable, however, and the keenly 
analytical German engineers, being willing to bear with this 
dLsadvantage, designed a ship to fit the enipne. It was known 
that the speed of this plane would not be so great aa that of 
the British and t'reneli constructions, or would it climb so 
quickly; it must In> able, however, to flghl with a chance of 
success, the swifter, (luickern-limbing Allied aircraft. 

Time was, tiu'i-efore, spent by Germany in COnstroetiBf^ in 
the Albatros, a plane that can rise to a treniendmtt ceding 
and, once it attains this altitude behind ita own line;), cruise 
ont and over beyond the firing line, bot within diving di^ 
tance of home^ waiting for the enemy to appear. Thb map 
chine was so heavy and .m> well stream-lined, that it eoold lose 
altitude very mpidly. If an allied plane was unfortunate 
enough to ilnd itself beneath an Albatros there was small 
chance of safety in making for borne, for the Albatros <(iul<i 
dive onto the Allied plane mnch faster than the latter could 
dive away even'with ita engine to asaist, so that although tech- 
nically an inferior plane, atrategicall^f tbe Albatroa was for a 
CDoaidenibte period no mean antagonist. 

Nor was tUa the only strategy in tiie Albatros design. The 
body '*aa bnilt np of thin wood aeetions nailed together on 
bnuanted wood OBM na d s a sort of eonpromise between 
boat eonstmetion and that of the osnal airplane body. Ttie 
struts between the winga were of steel tnbingi tbe spars of 
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bos s4M-tion« niadc of small pie<'es Inminated togelhtr. 

The whole ih-sigii, wliile woncterfully trim and, niaJi', one 
might Hiiy, from " cipar l>n\i'> arid lu ooni stii ks," was as 
DMrly a pro<liiotioii jolt us had yet been devised in wood. 
With this pliiiii ' I I ni:.n . hail btgtiii ID tbo air aod fan kept 




The Biiistol Fii;htek, litl" 

strafesy and (acticii a major part of design ever since. This 
example sIiown the thortiuglinesH with wkii'li the Qcrmans have 
taken the diisadvantam whkh Uwy had bad to oveteonM and 
I a\ e made tbeui an MTantace by the my in vUdi tlMy havi 
applied the design. 

Amorirn, like Ciennaiiy, haa eertaiii dafloHe and decUing 
disadvaatages that miut ba ovanoma in its aerial mr pco- 
gnun— but diaadvantagca by the appKeatioo of American in- 




TuB Dk Hjivimxv 4, 1917 

gCBuity may even turn to eventual advantage. Thm diaad- 

Ttntagca may be listed as follows: 

(1) Lade of airplane umnufacturini; expericneap 

(2) Diotance from «ant«r o£ operaiUM. 

(3) Lack of knowledge of production mcthoda naecaeaiy 

for foreign designB. 

(4) Lack of shippinfr space. 

(5) Lack of equipment and organization for testing and 
neeareh. 

(6) Lack of deflnito knowledge of atiat^gia TCquizemants 
along the Frani 
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Agoinat thesa may be iset eeitaiu u<haii!:i:;<-$ wbieh America 
now iMoeasea and which wa nutst n < ngnue and put to uae 
just as surely as we mns( overcome the disadvantagea. Theae 
advanlascs may he liste<l as follows: 

(1) Knowledge of (piantity production. 

(2) Knowle(l<,'e i>f value of standar4Uaatioo. 

{3) >ra.'^s ot available data (not bt>in{^ pat to tNS). 
(1) Xatiiral i rititireitexs. 

The isolution *ii I lie problem by use of these assets ia our 
inuuediatc tu^k. In aiuu king these items and setting tbs dia- 
advantages against the advantages to obtain a mawmnm ra- 
salt, we must maoaber that time is the faetor of greatest 
importance. We cannot take the time^ even now, to leani 
how to design new airplansa fw nse on the battle front nz 
months or even a year from now. Our pnacot problem ia to 
take what we liave and froaa it get the greatest possible and 
most immediate reault. This will not mean 100 per cent planes 
or 90 per rent planes; even it they be only 7S per rent planve 
in eofflparative perfoimanea» tbsy eaa be of eiqual use to 80 
or 90 per cent planes, provided they eau be bad in aulfioient 
quantity. 

The one and oul^ obn'oas eombination of these advantages 
and disadvantages is fmmtUu produetiMt of iTpcs of planes 
already in existenee In the l^itcd States, and of known per- 
formalize. 



Taking the known principles of aerodynamics and 
ance of planes we now have and developing productions 
Ktriictions — parts that can he produced in thousands a day* 
lied up into bundles and shipped abroad for assembly ever 
there — thus we can solve, not only our immediate troubles, but 
lay a foundation for future porfeotion. 

In 4lpveloping thes« tyjies of eonstraction— which of nec- 
••swity jirohahly will be ol' metal on account of interchange- 
ability — we can at once use that type of American labor found 
in our automobile plaMt.* in producing planes, and thus over- 
eome another present ili.-ailvantage. 

For 20.000 airpluiu-i. li, 100.000 ribs will no reipiired. If 
of the usual vv.n.d < iiMvt i m -in , itiraii^ tliiit iienrly a hnn- 
lired million pin i ■^ m -i In luriiied, glued, nailed and strewed 
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together, to aay nothing of the inspection and other rantiBe 
work M oe e iMt y. 

This item alone viaualiaea what I mean by developing quan- 
tity coutnictien« for it we eoold develop a metal nb stamped 
out in bundreda an hour to eonfoim to the eame aentdynaauea 
and w^bt requlrenuota aa does the wood rib* we would in- 
mediated eliminafa the neceaai^ for tbonsanda of woikmeD 
of the '^TioUn-nakar" type vio m^ht be pat to the eon- 
stmetlon of ether parts and thna add to the qnantity poa- 
sibility. 




Ths Baar NiEi'i'otrT. I!'1G 



The more items of airplane eonstmelitin tlmi we can ehao^ 
from the prcM-nl band-made ** violin " type of workmanship 
to deeigna that are fit for quantify-outpnt methods, aa we know 
them, Um aoooer will we complete the prqgnm wlndi we now 
desire. 

It is more than probable thai w« can place a maximum 
performance type of plane on the battle front more quickly 
ay taking a design and developing it in tbiii production way 
than by eontinuously changing from type to type evecy few 
weeks, aa haa been done abroad. 




Tbb Alvatkm in, 1917 

In attaekin:; any proUem for action and for real results 
three atep-s always are neoesiary: 
Fin^ one must know what to lie. 
Second, be must fbtd out by nacavdi and analysis hois la 

do it. 

Third, by organiaatiou and ezeeuHve control, he mvat do U. 

No ono of these three diviaionB can be left out and atill 
get really eflSetent action. 

When the war started, America — owing to the patent situ* 
ation — had smBll knowledge of aircraft, aircraft design, or 
aircraft manufacture. Tlie (irmM operating were few and of 
small talent. To enter tlie airplane business st that time was 
merely to invciit in a law suit. 

Europe having been at war for Mme time had dereloped 
tigbting aircraft, regardlc$>s of biridranees, and had seen to a 
certain amount of strategic possibility. In the time avail- 
able, there was no opportonity for us in America to fcam, 
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more than in t perfunctory manner, jmt what it was ire had 

to do. The nation and some of its patriots were confroiiti-d 
with the problem of hanilling all llin* ciivisknis of action at 
(ilic(!, beiiip actunlly organized and the .joli al tlie sauio 

time that tliey were learnitiff what they had to do, and fur- 
ther getting their tirsl udueutnm as to how to do it. 

With all this in view and the eontV^ssion of a colossal ijiuor- 
auee, not of anybody but of ev< rylinihi in America so far as 
aireral't were coneemed. it )s' a L-ruit cnMlit to those who 
litiinhed the first stflije of nircratl pro'liii l t<iii lor war tlMlt 
they could do so tremendous u joh in .-^<p jiliorl a imic. 

When one remeuili. r- ■I mi wiiiiin one year a iinK-ihrconi nr- 
panizntiou was coiilronlcd with thr tnsk of sjiiiniiiicr jndic- 
ious!\ iiion- iii..ni'y than was spent on tlie I'aiuiiMU ('inial in 
eiv'lil yt urs. one h;is a vision at what a real njaii's joli iLis was. 

WhiMi oni' add.-i t^i this., the trenietnlous ini'llicirncy lorced 
ntioii tin' oriianiZiiiion by past (iinirre^-^ional acls. vviiirii lioiuid 
even,' movement with red tapi and .su.-ptcion, lie ~4'(., tlie la^k 
three tinie;! as Itani to aecjtmipli»h a» thoiigli the work could 
have f>e( ri doue luider iDdutiial nuthoda of eentralixed tntated 

aiiltiority. 

Dial til date in tSie ain iatt pioL'tani wr have atcomplished 
J.I1110SI tlic imjiOKSilde lines iiot liy any means prnxe that <mr 
liroliji'in is >ol%c<l. \Vi' liavi- spent the Iniii' to <hi1f Irarriiiu' 
"liai ain-rall are arnl imw tlicv afr heini,' limit ni Kurojie. 
We lia\e liaii liKic if any. time Id ali^orh the neeesMary les- 
sons relatiiif: to jn'odnetnin uiut siiipiii-i',' reiiiiinnients, w!ii<'h. 
as wp have l)icrn. aiv iliflerent from limse ol' o n- Allies alnoad. 

With the preM-nt type of airplane construi (ion an attempt 
to copy foreign! desijnis rwpiirini; foreign types of labor — we 
may never be tlie help to the Allies in the air that we wish 
to be. If Ameriea is to produce the cloud of ships which 
she has prouueed beraell to put into the air, other means 
must be OMigiii ' 
in?. 



led for faaiUias aavemft than tboae now eriit- 



Aireraft desijnt may be divided into four major 
h'irst, aerodiituimks or the air theory of tbe plana. 

Second, stnuture, which bun to do vith tbe materiab and 
strentrths of the different parte. 
HiikI. maefeciNiMi amM^eiMMl, whieb b nwpled veiy doMly 

with hoth. 

FouHh. prndu^itm ietigm, 

A fifth, known as accesBory denitjn, might be addetl. 

AeriKlyimmies. in its fundamenlaK ia very simple. There 
is no final neeessity for complicated nniiheniatii s in working 
out airplane proldeni.s. 

Aircraft wu»t be de«ipied f<ir specific ukcs. If otie is going 
to Imild a boat the desij^ier decides bow fast he wanta it 
to go, and how much loaid it must carry. Immediately he 
fin^ that a eonipromise la neoeasary, for if he bnibls a bull 
to give maximum lift or eargo capacity within its dimenaioiu, 
he has lost speed posaibilitira and has produced a slow-gwng 
eraft. On tbe other band, if be dnigns for speed, there comes 
immediately tbe problem of ndudng the weight iA all parte, 
fuel and eaigo, in order to get sniMieiit flotation withiti the 
dimenMODB that are required for speed. 

The same anahwy holds in pnaent-day aircraft, and the 
wiur «wve of « pume is a faii^ decent analogy to the bout. 
A deeply cambered or enrved wine, of fkirly thick seettmi, 
givea great lift at steep angles, and is ideal for weight ear- 
lyiag. Tlua type of wiag eurve is ahom thove in Th^ 1. 
If, howerar, we deaigns for speed, he sdeets a wiog better 
atiMm-liMd and wbieh diatiirbs the air kes at flat angles. 

Rijmember that at speed the pressure on tbe wing beoomte 
greater iH>r unit of aaifiMa area, and as the pressure beronies 
greater, the plane flies with a smaller angle of incidence. 

Thus, when the heavy lift wing, shown in Fig. 1, gets up 
great speed, it takes a smaller angle and ofTers at once a 
gnat deal of resistance to forward travel through the air. 
To try to make a wing of this cun-e travel at speed is just 
as sensible, ns I have said before, aa to adempt to crowd 
power onto a canal Ixiat atid turn it into a raeiiiir yacht. 
The addition of |M»"er will do nothiii".: hut pile tip a hiir-rer 
wave in front of the siiip and will add almost iioilini-.; lo its 
8pee<l. 

This has la-eii jn'oved in < rrtaiii 1\im > of plane-: He luive 
replaeed 4(Mi-li|>. eiiL'ivies l»y .ii.r;ni - id' 21*0 hp.. Init as a 
result of dunlde Ihe Ihrusi, the ;;aiii in sjieeil was niilv '! or 
-I liiiloi (ler hour. .\s a contrast tl i~. lia\e taken the 
aame enj^iue in a much heavier plane, but litli-^l willi a speed 



wing eurve, and base utiM'ii il al Iremeeidous spwtls. 
This brinj^i up one of the earliest idra^ wliiih was used 

to design planes for speed, and which was mcuUoued before 
the Sodety last year by ana of the spealnnB* from abroad. 




.\Uliuaf;h Ihe heavy-lift type of wiuu' ean not he diivin to 
speed hy tite adiiilion of |)o«ei. \ir ilie sp-ed ty|ie of wing 
ean be 4iiiven t<i ^'realcr lift \i\ ime or l»o uietiiod-. tirst by 
iiienasinir the living sjteed, which means laniliP-u' spx^l, and 
see.iini hy nddin;; irreater area to make up lor tUe lo.ss per 
84Hlare to.it of litr. 

liaiiiii: idaiios, ralluT than liaMi!'_' idippcd wniirs of heavy 
lift, lend toward lari.''* H>n.\' aie.is and lii,'ht loading, bat with 
the nieely stream lined win;; i-iuws slaiwii in Fiir. 1. 

In additii: lliis unii; area oii<- must (ilso aild more wiii^ area 
to lift ti e vveiLrlil o! Ilie wiou ana he has just added, which 
is ilie e.|unal(ni ahims" <if a doi: ehasiiig Ilis tail. The addi- 
liunal wei'.'iil ju r sijiiare r«i..l in I he wing is around three- 
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quarters of a pound, yet, on aceooDt of the extra wdght of 
this new wing snrfaee aho^ one must Qguie a weight of 
IVj lb. ^r ft. fur all the wing surface added. 

Addition <a, weight on the wiagay however, is not <A much 
tremendous importanee if one docs not inerease the llatplate 
or parasite Rsistanee, a point tihat I will aphdai later. 

If the designer inereaaes the w^^it, however, of the engine 
or body he mast add 3 pounds to his total for every 1 pound 
of additional engine weight; either ia extra wing strurture, 
e.vira tank weight or fuel weight, or added trnsa. These 
tigun's are. of course, structural flptres, but I give them to 
-iiow hiiw ehisi'ly strnetnrnl, all the way ihrough. arc «H>n- 
iieeted with the aerody iialiiic eonsnleriitions. and that iu 
eliangilig the aerodynamie tealures, one cannot lor a niotiient 
forirel the strin liiral t iindaiiienlals that he niiisl j'ollow. 

Uy developins.' Ihe idea of increased wiiiL- surfaee.s ainl 
'rreater penetration of speeil [aissilnlity <in the puirt of tlie 
vvniir < urvc. we haxc been able to biiild airplanes ol' siu-ii win;; 
. llieieiiey I hat Ihe wiliys liave now liei onie one i,\ \\w least 

• W liiK i'..rii.lr .1, \V S. ildiii). I! >. .\. S.. li. iiiM ri.i.i p Hon of 
Alrrraft In lime of War. S. A. K. Tninoaclious, Vul. 11'. I'url 11. 
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poiiitK <>i resistance at bi|^ spaed, for tbe panaite* waielaaee 

is dominant. 

Fig. 2 shows tlu' so-calU'J purasite parts of the airplane. 
These arc the parts ncci's-siiry lor structural or operating 
reasous, but which oiTcr resistance to forward travel without 
adding to die lift or support of the plane. Tbey include 
struts, wires, landni^ gear, radiator, ]>iping, exposed control 
wires, pulk-ya, body, tail surface edges, tail skid, and things 
which to the layman seem ik> trivial as (o warrant no real 
tboogfat. In a tspeed plane, however, the exposing of a water 
pipa from the engine to the top win.', might alow down the 
maximiiin speed of the plane .5 nulcs per boar. Adding 
Btream-liue wirca in the place ot round rabies ndgbt add 10 
miles an hour to the fipeed of the machine. 

In speed ]>lane^ ttHlay, at niaxiinum rate of travel, more 
than CO per cent of the engime power and gasoline consumed 
io used up in forrin<; the.se paiasites through the air, an<l 
only 40 per cent of the hoR»epowcr is «.-!etully used. It is 
as tbougli a sfH-eU hoat going through the water, and baving 
* beautifully streaui-lined hull, sttould be forced to run a 
raae wilJi a log drugging behind, or like a car in a nee with 
the tmagmtg brake set tlie whole tin^ wasting power for 

Ilia greateat problem today of tbe aeronautical engineer, 
belh as to aero^niamics and stnutnre, Uea in the elinunation 
«f the panaite, or as the Britiib eaU it, "flat-plate" 

While die airptane today contain* esaentialhr the same vaits 
of itnictaie aa in the beginning, yet the weBiianiflal amnge* 
maai has varied as new engines^ materials and procaaasi and 
gxaatar esparience in flying bava shoiwn tbe way. Tbe eariy 
tWO-|HN>peller puabar witb exposed pilot and no body eca- 
atrnmoo gave way te llie aingle-prupcUer puafaer type with 
tlw pilet aeated ia fvoot ot the engue. In ease of » spill, 
hewwrar, or a bad liadiiig, the engine had a naatr habit of 
eoodqa forward throai^ the pilot befoie atriUiy the ground, 
fiir wBMh raason particularly this type of machine was grad- 
ually diaearded. Another deficiency of this arrangement was 
that in eaae of propeller breaking, which happened on tbe 
aniall-engine«l machines of the early da}*;!, the pieces of the 
blade were likely to rut off the rear tail structure and bring 
the pilot to serious grief. 

Then came the tractor ty|>e of plane first shown in the 
Nienport niouoplanu with the engine and propeller in front 
and the pilot juMt back of the wings. This type of plaite liaa 
passed through a high state of devi lopnu iit in all aisea within 
the horsepower limitations of one cii^iiif. 

With the next new meehnnicnl nrrnngenient lir-t priiKi|iIi's 
were ased, two propellers being placed out on the vvi)i;j>. unil 
ftuhing the planes. The ciiiiiiius wan- illicitly ciniiuciiii 
the propellers, and were fitted on llic win^r. This Inter gave 
way to 11 siimlnr arnmp'iiu'iit <if the entrincs, but with Inict'n 
propellers in I'runl nl' tin- winsrs. KciHiitly wo lin\o luiil 
planes fitted with nmny euizincs liistrilinteil o\cr tlic wings, 
each with a separate i)ri)ii<-lli r. Sniiic nt iIicm' luaehineA weigh 
as much as fifteen ton''. 

Outside of eugine and pioprlli-r li.i-;ilii.n then' arc fliirc 
general mechanical arrangciiu'iils lil lli.'s. traclur ]'ln!ir-: 
monoplatses, biplancn, and tt:[ilancs. Ti.csc i>|>rs are si« wi ll 
known as to need no riirthn ili>^rri|ili.iii, 'I'lic iiiutKiphnir 
aerodynaniically is the be-it l\])e of ik".iL'ii but cuDstriiulionuUy 
it is to date almost impossible. Requiring double the area 
in one wing for the propelling of t!>(' sanip spread of wing, 
the mouoplnne must eitluT li:i\<- a wiiicr sprciid or a deeper 
chord. This deiTCascj^ llic aspect rali-i aTiil lir-noe the nem 
dynamic eflicicr^cy. T.I iiiriraM' s|i,nii nl' tm imii hiiii'. 

means stnintiir.-il ilitlicuhy. a-^ Ihi' ^par- can milv In- thiek 
as the w;ri^' -ei'li.in will alhiw m'hI licvdud a certain sjtan 
this ConHiriletii.il ealiinit lie Imill with liie factor d ^:it'e'y 
required in the air. KiVicieiil tiiMiii>nliui<'s, therefore, are or- 
dinarily flimsy and dunyitrou-i tur (pnek evolution, ha', i icr le^? 
space and heavier wing loa<iii:i.' iliiiii the biplane o^i aeeeumt 
of stnicfiirnl limitations. .Vs a result, tliey have a coniiiderabty 
higher landing speed, which again makes them dangeroos ex- 
cept tiir the in.i>| skillful pilots. 

A biL.' ilisadNUiilage of monoplanes in war is tbe trc-niendou? 
blinii sp.il uniler the wings, where tiie j>il<it can see nbsoliitely 
nothing-. Ill' ciin see everything above and out to the horizon, 
but noliiing below him. The parasol monoplane dexelnped 
with the wing above the fu^^lage so that the pilot can sec 
beneath and aboi-e, gives excellent vision but compromises 
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with center of thnisi and head reetstaiuse ia such manner that 

it is still ot d<nihtt'«i| value. 

Structurally the biplane is su|KTior and is far Iuks in weight 
per sauare foot, but again there is a dilTiculty of vision. Al- 
thougii the pdot can see more below, since he is farther up 
from the lower wing and has u narrower wing ehfird to hide 
his view, he has a wcond wing above him wlm h -lightly 
hinders his view, enabling a plane to dive on him tram thie 
front along a certain Ibie witbont ita bting aeeo nntil it ia 
close at luind. 

Every blind spot on a machine is dangerous, especially in 
bombing machines or combat types, bccau.se the Hun pilot 
spying a machine from afar and "seeing you first," knows 
from the make of the machine juai where the blind spot is 
and how he can sneak up under it or anund to one side in 
¥uch a position that ho cannot be seen until ha opens fire. 
In formation work one is nut permitted to cilde aronnd in 
order to retain bis vision in all directions. Over eneoiy ter- 
ritory, it ia important that tbe pilot keep his plaee us tbe 
formation, traveling and reducing apeed with it. 

A man in a fonutiOB ever enenqr territory who misses his 
place in the line and for any reason falb behind is much 
like a ship which in a eonvoy crossing tbe Atlantic has en- 
gine trouble and falls away from the protection of tbe battle- 
shipa and destroyers. One never knows when a speed t^cout 
flyer is hiding ia a dead. The Huns follow a formation fleet 
aeroaa-oountry as enhmariaea follow a eonvoy, and pounce 
at ooee open any plane that dtope behind to an mpcoteated 
position. If me flyer on tbe fringe of the tonsation ean 
by attack be fotead to dive away fnaa Us tdhwa, he is ini- 
aiedBatety et the mer^ of tbe Han seoota, who will not oome 
too dose fi»r fear of reeeiving tiie eom M ned raaefaioa-cun five 
of tbe sqittdron. If theire is a Ulnd spot ia the maehino, it 
Is posaihle to focee it oai et fomaliao. 

To pernit better visiott and also in an attempt to d e aw s f 
bead reaistaaee by the oMaiiaathHi, of atmts, the triplaae baf 
been used extenmvdy. In tins tgrpe tte wing span ean be 
fitKrIy narrow, enabling the inaeliine to land in confined places. 
The wings are so narrow that the pilot's view is almost com- 
plete, wliile the tail construction is small and short, allowing 
greater agility for air flightii and less chance of tbe enemy 
flyer biding where he cannot be seen. 

Tliere i.s no decision as yet as to which is tbe best ^pe, bat 
in analyzing pres4-nt-day problems one can suggest theltbllOW'' 
ing lines of experiment with each tj'pe of machine: 

1. How eat', we overcome the visional ond strnctnial di*- 
advantatrc:^ of the monoplane in order to acquire the aero- 
ilvnaniic advantage whiea we must adaiit the biid type of 

I)lane possos.scs? 

2. Hew we develop the biplane for IcsB parasite 
resistance and greater vision — although this type is today in 
a hiKlior state of development than any othert 

'.I How can we obtain greater aerodynamic ability of the 
triplauc to lit Abe deeided structural advantafts wbieh it 
f )0Kse8Scs T 

We may llms run the gamut of e\ | lerimeiijal ion from aen*- 
iianlies to structure and back again in tlie.se three types of 
planes alone. And there arc others uutbouglit of, 

I'lilhiHitiL' the discusfiion of present po^*ilHlities an.l n-- 
quireinciits ir. nirphiiii"- t'nr war and of the iie.vt stc[is to itt 
what vte know to the i'e«piiremeuts of today, it is worth while 

to 1. 1:!-: M.jead to see what Um futote iduiu io tiw eventual 

iU \ e|e.]iiiienl ot aircralt. 

In the development of the automobile not oiie-hiintln_'<lth 
of the money per moi th was :s]>mt in perfecting nioiUls and 
ideas that is now beinu- -iieiit on airplanes. New aiilon;';'i)ile 
models Were broaghl mit a:inually and were in the cxperi- 
lueii'.al st.ige for months. 

New airplane models must also go through these months 
of exi>eriniental work, but on an average new models and 
tyjies are taking precedent on the battle front every eleven 
weeks. 

The automobile industry has developed materials and 
processes, parts and tyj)es of organizjitions through years of 
elTorl. In developing aircraft we have all of these related 
industries and organizations to draw on for knowledge and 
material. We are thus able to move in development work 
tU-f times as fast us was possible with the automobile^ a Ihct 
which is Worth mnn> than passing thought. This means that 
the roan entering the aircraft industry today must think fhst 
limes as fmi as the automobile executive, in order to keep 
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up with tlic iniliistry. sijni tiiiit uii <'i;,!jruiL'LT iullsI have five 
times as luticli \]-iiin and luolulity «1 miiitl in oriltr that bo 
nay kwp ins pluec 111 ]ircif^rt's.s. 

A very liiu' Hm- lnu^t Ix- liiauii bftween ponsfrviuisiu, u- 
\\e liavc known it in (iUjit in Justrles, and what we (•iill i-i .j 
si i \ atisiii in tlic aiicral t industry. What would bo lfikle.-^s 
ju(lf,'mcnt 111 .-staijli^lici jiulustries uiigkt well be ultra-con- 
84arvaUvc judgmpnt a.s relatwl to airpratt (lesii.ti. It is lai'tfcly 
for this reasoii that diirinp the war [H'riinl tin' busiiu^s man 
of the old type has bcfn so finiokly cliiniiiali'il from this now 
industry in lavic ol iliul typu oL' man wtio thinks «niifkly 
and fa-st-, and is willing to take long mks, trusting to hia own 
jud^ent. Tiii» type oi' a«tioB tMcaaaitttca gtnt miaUkn am 
well as great sufccji!M?s. 

The British Air Board, for example, was changed Hve titues 
in the first year of its existence, largely, we are told, hi'rause 
the industry ijrew faster than tlie vision of the men then in 
the Air Board could follow. This work is now entirely in 
the hands of one man, auil u man of quick acting vi.«ion and 
definite eoanMicial experience. That our own program u 
tddng liaitar form, so far as orgaaimtion goea, to otw of tha 
noat atKonrigini; iti'iM-- of today. 

TUb type of Msimi ii.it .irally n ijuirt-s that research follow 
every available idea, and research js but a way of "wasting 
money intdligently. Tremendoaii sums can well be apant 
during the nest few years in developing ainmft for war, 
mcmlwring that a day of war saved maaaa a gain of fifty 
millions of dollars and six thousand livea. 

With thMe ideas in mind it wwdd be well to flonelude this 
analysis with visions tiutciful as wo enn gammon to mind, 
which still are basc<l on sound enginci^ni;^' judgment. From 
tliis viewpoint I predict that oparating apeeda will exceed dva 
nules a minate in airplanes before we can call aifanift veaUj 
developed machines. 

I iiava diaeuaaed the parasite or flatplate leaistanoe as 
being a ftandanuntal defect of airenft. Fig. 3 sbowa the 
part* that at high apeeda now fomi tba gieatar part of anah 
akaa. 

The solid area in the enrve^ Fig. 3, shows approximately 
nmtminn performance to datfe The ordinatea bidieate toe 
iiompowiar required; tba abaeiaaaa deaignBta tlw milea-pct^ 
bow of tpMd. It ia avidaat ftarn thia that above a certain 
poiiit additional ho i wp o war doea not give an aqoivalant addi- 
tioa in apeed, ao that even abonld we tronble tae boraepower 
of enginea of tbe aame weight we wonid not materiailT in* 
etaaaa the lying apeed of a plane aa bnilt today, aitbootfi we 
could rednee its landing speed. 

It ia possible to operate wing ssetians eflSciently at a apeed 
of 8 aiii^ per minute, as is proved by propeller tips on map 
chinea flying at present. These tips in our Liberty planea 
travel 8 miles per minate, and their efHeiency is nearly 85 
per cent. There is no reason, from a pure engineerinjj .stand- 
point, why curves in the form of wings cannot perform 
equally well. The fundamental difficulty is in lamling. for 
aUIioiigli it should be possible to build a uxachiue today to 
tly at aUunst any speed we want, yet the landing problem ia 
so great .as to make real speed prohibitive. 

If we lenm from the German long-distance gun, which 
sends its shell up from the earth to a point where the at- 
mospheric n-sistanec is negligible, we may aUo ionil airplanes 
to e<|ui\alent altitudes, with speeial engine.-^ di". clojiod for 
that work, and thus in a much lighter meiiinni. with leas 
resistance, obtain our speed range. This will rcijiiire the 
solvincr of miviy |irobleras. It will moan now pro|>Hiling ap- 
paratus, or pMijiilJcrs. It may oven trunn speinal fuels to 
lie used at allittidc. 

There are various way.s of attcmpi int; lli'- problem and as 
we are gaining experience through jK l .iiil work at 2lt,00tl feet 
and over, it is po^.-ible and even, in my opinion, pmltable. 
that long-distance travel i'l lln- future will take place at alti- 
tudes more tluin Hve mih-s ahovc the earth's siirfa'c. (i is 
as though a .^iiip on the oi-can coiilil \t:i k out for it'-i ll «ater 
of varying density, so that for sp''< d work il woiihi tnkf n 
me<ii(nn of Icsls re-istance ; or to uso ;u-.otl:i'r analoLry— it is 
like the '■■f'a|i!nno, which when it- oi.oijitor naily want'* to 
travel t.i-.: ii-. -- t'rom the watm- inol asi'iMid> i^ito a l;[,'!iter 
meiliuiti. I"., 11 •.lioasrh tliN lojlilcr iiirduini roi|iiiri:"s Lrrcater 
suppoi'it L' ari;i. I'l .illituilc work. cr. 'his nccr-sitv 

for greater area will be compensated liy tl'.c grcatt'r speed, 
which is the fnndamenfal desire. 

And 80 we eome to the problem of landing. As soon as 



we have a jdane that we eaii force to travel at high speed 
fsec the iloltc<l |ioi<s!l>i|ity line in Vi'j. 'U landing will be- 
<'Oinc a dominant prnblcin. We ordinarily m- ihI.zi' safety in 
liinduig OS depending on speed alone, but speed is only one 
..i till' I'lHiiK-nt- oi' safe^. That mal aa£a^ may be had tJkiva 

t hings are necessary ; ^ 

1. To land within the smallest possible area. '' ; 

2. To land on the roughest ])ossible ground. : 
To touch the ground at the slowest jiossible speed. 

Eventually airplanes will land .ilmost in their own trackly 
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much aa a pigeon landn on a window aill or a aparraw on a 

wire. 

/t w &y no MMOM firovMi thai o»r fttttnA method of iantl' 
Mtf airpUmet i* the finai one, and imteneive study skoM be 
put on the developmimi of now kmdiuis ^feeis imd »ekmttf 
that greater things may be aecoopliahed. 

In analysing landing and any on« fbetor eooeanMd villi iL 
the other fmnamaiHlalaahoBld be kept in mbd. Hodein apaad 
ptanai^ tn osampl^ landing at 90 ntpJi., need a large ileid 
m whmh to aUgnt, oo acooont of the an^ at wfaiefa thay 
eome down and tba distanoe Umj mH after strikiag tbe 
giomid. Tba aixplanea naed m ttia oarl^ adnUtioii woA 
flaw tern and landed ia ball paifa and fonl^aere lota, in 
ootapantin aafoty. Pnaant-d^ maehines cannot do this on 
aaaooDt nt tba naaaarilgr tat anaM. 

Han ia a thing that we now can be done, and cfforta 
aiwald be made to ineren«e the landing capabilities and safety 
of exiating planes. All three landing fundamentals require 
separate study. 

Spwl in landing is largely a question of wings and their 
loading per square foot. A plane with a heavy wing lcii<lu.f; 
lands at a higher speed than one with light wing loading. A 
|dane tiiat leaves the ground at htw speed generally is hindered 
in its high-speed Ilighl, and an airplane is too fa.st to tly only 
when it lands at a speed that is too great to be -ale. Once 
in the air, tlying at a high speed is not a problem but an 
advantage. 

If landing speed can safdy be increased to higher limits, 
then the maximnn apeed at tbe plane eaa be toenaaad in 

proportion. 

Planes with sinfarcs that ari> small I'or their weight glide 
at a ste«p angle and eome down I'a^t. Aftvr (hey have 
touched the ground, however, their air rerislanee qiriek^ atopa 

them. 

Planes with light wing loading " (loat " \ery ea-ily, rnming 
down to their landine place at n very flat nnL-lc. I'lity mnst 
travel a eonsiilera ilr (Iwtaii'i- mi t the trcis lid. ire 'ouching 
the ground and, although they touch the ground at compara- 
tively low apeed, tfaey rail a long distance before coming to a 
stop. 

Not long ago I u.ir :nt« r,s*eil in seeing a landing made 
by a pilot who had a iilaiic or' the " t'oatiii!.' '' tvpc out for 
the first time, and who wa- iinii>r.| to m iiiar'iiiir ol light 
wing loading. He niado a bcanlit-.il ladding in tlie center of 
the tiihl. tliough at a liiL'lior ^ui.il than the |dane was de- 
sig^ied to land at, although at I lie Ituuiing speed lie had been 
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nccu.«tiiiiiiil til HI iitlii-r |il:iiifs. Oiuc im tlio field, bowever, 
h« bud ac4UU'e(l 8u luuvlt uiouiciitum tbal Ute plane went tm 
tad OB, «aois tht llald nntil it stnnk tke CaoM oa V» Ut 

Hide. 

1 r(iiii|>ari-.s ihc iuu<lirip> of the glow-sjti'fd nud hi(;li- 
spcwl tyju'.s of plaiu's, it l«ntif,' tliat the hierh-sppcd ulaiic, 
altbou^h )l --Iriki'S llu- erniiinl luster anil al ;i -iii |i<i ,uii_'li'. 
foint'S to slop iiiini' <|UH'kly utid ran lainl in a .siuallfr plii''c. 

A iimcliiiii' oi liulil vviiil: luailiiiL', I 'liniiij; iiiSii tlii' lii-lil ii\ci 
the tree** us sliowii. must llnat a lout; liistaiiue at a tiaf ioiclc 
before it strikes tln' 'jimiiihI. It tlie jnl it mj-i- ll <■ ni u mik; 
doim sharply over the lrt!*», by the lime he ims lost aaMunut 
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altitude to Hatteii out he finds himadf nuHdag a high speed 
landiiiir, bo that the fact that hie maefaine caa land at alow 

speed has done him no good. After be strikfls the ground, 

as just explained, he runs a trcnieiidows distanre, and is in 
;rreat danjrer ot' breaking the machine, although with finiall 
dant^er to himself on iiccount of the oomparattvely »Iow speed. 

The ijrohlem then is not entirely one of landiua; speed. No 
matter what speed the plane lands at, within rcaiion, if the 
wheels strike uo obstruction, the latidint; is a sale one. If, 
however, :ir lii:;f. ^|iri'l llie\ strike a imle, or a dilili, or a 
rat. there is a len4k'Ui.'.v for the machine to nose over, or even 
turn a somersault, to tl^e irrwu lint L'er of its oeeupant. This 
danger is. of eourse, less al a lower spe<-d. In other words, 
in an enirr^'ctn y landing with a higli-sj" * il himiing mat-hinc 
there is really less danger of runoing into obje4:ls bordering 
the field. Tiiere is daager, bowever, of noaiDg ov«r» if the 
Held is hum)>y. 

With a niacl.ii^e landiiiir at high speed one can see that 
having tli<- wci^'lit ilnse tn the ground would be n eiin- 
siderable .hh :i:ilai.:e. a punil that has been disen^si li Miti.i - 
wbat iu innni'ition with meehanieal arrangeini nl.-. Tln> 
indicates* a rei|iiin'inent in engine desigM tliat lia~ been hist 
sight of (luriiii: tlie early develn] mu ut period when eDgine<'rs 
have been Icanimir tlic i uiiiiiitiientalh nt aireraft design. This 
recpiircinei.l itial tlii' (■■•ntir ol tlirn<t due to the entrinc 
.shiinlil tie lii^:li. nr slating it m aimllier u:i\, iluif the . i nlrr kT 
weiglit lit the engine shniihl tte low, and <-«>iueide at> nearlv 
OS tio-^Mtile with the renter of thmat of the propeller, wUeh 

is. of eimr^e, at the engine shaft. 

If the center of gravity nn an airplane be low, then the 
striking atigle from the pmnt of eo-itnct of the wheels to 
the <'i'nler ol trravilv of tlie plane. I' Il'- .'i. will be i-olisiderable 
If this angle is small tlieie is U'sn lianger of nosing o\er. If 
it is nearly !)0 deir. tl eii there will he a great danger of a 
somersuidt, hindeieil only by the area of the tail siirfaees, A 
re<piirement for safe landing, therefore, is a low center of 
gravity, and large area and leverage of tail surfaee. 

With the tloatiiig type of slow-landing raaehines there is 
just as much risk of aeeideiit with the marhtne hut less dan- 
ger to the oeeupant on aeeount of the slower speed. 

There is real opportunity for study and research to devise 
each meehanieal arrangements — different from those now in 
une — an will enable higher s|ieed landinirs to be made, and 
with quick stops. 

This might be arromfdishnl with a brake, on the floatillg 
type ot machine. .\n air brake will not do. as at the slower 
speeds it would have to pret>eiit. ]>resnniably, too great an 
area to be effective. A fnnand brake will not entirely do, 
because at the time the machine first touches the ground the 
pressure on the wheels and skid is so small as to be almost 
inelbctive. To appiy brakes to the front wlieeb would be 
like gtrildBg i bnmpt and would probably mean ■ apdL 



I am not ^latiriLr how this problem of lamiing is to Iw? 
solved. I am merely mentioning it as one ol the preaeul-day 
prohleniv of aoronauties timt we can well eonaidar aa of flnt 

importance. 

in studying landing n'meinber lliat if we can add 10 m.p.b. 
til our lan<lins si>eed we can add 2<l miles or iiiore to our 
lUiiiL' ^lll■ell. The ideal niaelnne. of eourx-, will fie one of 
s;illieienl area to make a sueeessful " jianejike landin;'. Imt 
niaiiiiiie- with wiiig loading light cnoiigli to aeeomph-L -fis 
teat are. with onr [iresent knowledge of slnietiire. nut witii.n 
reas«iu. 

'Plti> brinL's us to tlie avcei»ory parts of an airplane, some 
ol' whieh need to be redesigiMd and otfaan will probably be 

eliminated. 

The landing gear might be called an accessory, ninl \ery 
shortly tins wil! lie of tlie I'olding type, so iluii liie head 
resialancc can be ehiinnateil. or at least partly so. ju- soon 
as the plane has mounted into the air. To date uo experi- 
ments have developed a etrocton afacoeg eooogfa and light 
enough to do this. 
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The matters of arnianienf, or wlrini.'. m' earlturetiim. and 
of instrument!) are being taken up, but iu spite ol their ex- 
treme interest have no plaee in a pablisbed djeenssion at this 

time. 

It is very |irobabIe, however, that the airplane will before 
long be a more ueeuralely navigated vcliicle than tlie sliips 
of the sea. 

\'ery little trouble i< had with eiiu-ines today, either in air- 
eiaft 'It' aiitiiniotides. ami little lri.,il)!i with planes i.r with 
aiili tii'iliiie e]in.-isi>, Tlie niniii diliieullies ciimc in connecting 
rlie I'lkii; in |)ntting the ei i:ine into the plane <ir the car. As 
1 lia\e staled, we are now getting a great <ici»l of cxjierienee 
in nuikiug tiiese connections. 

The greali-st dilTiculty. iis coneerns gn.soline engines, is with 
the niilialnr. In order to lutietion prnperiy ibis inu-t have 
air and plenty of it, and yet must he so ammged as to oflFer. 
ti;eoret>i ally, iii< le-istam e to forv^ard liavel. It miis: eoeil 
snei esstully on the ground at lUU dcg. iu the shade, and wilbin 
twenty tinmites meet the same rcquiremsnts at aero weather 

anil hitrli alliliifie. 

K'ereiit de\ ell ]hnienls in air cooling indicate that for ccr- 
tniti types ,,f nmelnnes a great deal will be done with engines 
without radiators, there being particular advantage in air 
cooling for aireraft, in tliat moderate tem|>cratuxcs are al- 
ways a\ aihible at the high altitudes at whieh one ordinarily 

travels. 

The heart of the airplane is undoubtedly the engine, and 
with this great jirogress has been made. All discussion of 
l)hinc> tlieiiiselves. liowever, ho^ shown Ibat the engine in 
spite of all has comparatively small influence on speed-range 
performance. Weight per iMirsepower rather than total horse- 
power counts in an airplane, and this altio mu»t iuelude the 
fuel neeefisary for the ty pe of work that the plane is to do. 

Planes with enginea of 40 hp. are piactieally equivalent in 
climb and s|>eed to planes with Ave times that engine ca- 
pacity. 1'lie ditTer(>nce comes in the amount of load that can 
he carried, whieh again uulieaies the distaaee that the plane 
can travel without relilling the fuel tank. 

It iii just a.s foolish to expect a bomber machine to go 
faster and to be more agile than a speed aoont, oven with 
its tiny engine, as it is to expect an oeean fMgnter baviog 
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I'liptK-s 'ot' tcuN of tliouisaiiil.s of lii>rst>|>(iwi>r to uultlistaiu-e 
a speed boat witli only a small gasoline enjfine. The dif- 
ference in cargo capa«'i(v, however, is tremendously in favor 
of the bigger-powered slup. The same is true in aircraft, 
and aa pmgretis leads the way and eX|ierien<-e ilii-tates, air- 
eraft ]>r«)bably will Ikvouic lurjri'r and larger even for Kpccni 
perfiirniaiK-e. Kach design will be speeialized for its own 
particular w-«rk and having engines of nui>iniura horsepower 
tu tit the maximum load re<|uirenient8. 

The engine, Muee it was begun in the automobile, is a line 
of etTort in wliii-h we have already aecomplisht'd much in 
this conrilry. It is one of the few parts of nirpliuie research 
on wliieli we had data at the start. We have leanied much 
about airt'raft engines, however, in the lost year. We have 
learned a number of dynamic nN|uireuient8 which the auto- 
mobile engineer has never met or had experience to analyze. 

HxperinientHtioti with engines during the past has followed 
two major lines: the Hrst aiming to produce an engine of 
lighter weight for the same horsepower, the second to greatly 
increase the horsepower for the same weight. 

The tirst school having its beginnings really with the 
Gnome rotating nirn-ooled engine — bus developed rapidly, but 
has been hindereil in obtaining hii;h etflciency per cid)ic inch, 
in spite of the great number of cubic inches per pound of 
material. In the .*ecouil school, on the other hand, as repre- 
sented by the automobile type of engine, the weight per 
cubic inch has not been materially decnmseil, except in propor- 
tion to the cubic inches adde<l to tlie engine, but the power 
obtained from each cubic inch of cylinder dis)>l8cemcnt has 
been tremendously increased. 

In the scIumjI of engine design now coming into pruniinen<>e 
the advantages of the lightest uici-bnnical arrangement are 
being combined with tiie belter theorelical construction of 
the automobile type which obtain the greatest power per 
cubic inch; this school is thus designing what must be very 
nearly the eventual type of engine, while aircraft are in the 
fonn in which they exist today. 

One of the moeit prominent factories manufacturing rotating 
engines has beeti turned over to the manufacture of statiotiary 
radial engini's, this seemingly being the bt^inning of the end 
for rotating aircraft power plants. Ka<lial non-rotating en- 
gines of both air-cooled and water-cooled ty|>e8 are worth a 
great ileal of elTt>rt ttnlay. 

Ueceiving attention in all cimntries is the llnding of some 
method by which an engine can develop its full horsepower 
ut high altitude!^, There are many methods of approaching 
tliis problem, and undoubtedly ways will be found whereby 
powers can be had at altitude eijual to those obtainc<l on the 
ground. Up to dale, little lias been actually iicconiplishetl 
along this line. 

The chief difficulty in obtaining jiower at altitude is in 
ke«'ping the proper amount of oxygen in the mixture and 
tilt- proper initial volume of intake gas in the cylinders. 
Many methods of pump or lurbo-conipression and super- 
charging devic<is of one kind or another have \teen suggested, 
but up to date nothing has b«>en accomplislMil. 

And so I might go on Ihmugh many fundamentals that have 
not even been toueheil on in this jiaper. and which involve 
new lines of resean'b and study in materials and processes 
and the minutest details of eonstnietion. Knough has been 



presented, however, to establish those things that are basic 
in the future development of planes, and to start discussion 
to bring out further rctjuirements and possibilities. 

Toflay we know aerodynamics in America. We know pro- 
duction. We know what to do, and we know, in a large 
measure, how to do it. The problem is, then, first, to organise 
the efforts of this Government and tliis Society so that planes 
of production construction can he turned out in tli<iusan<ls. 
in knm-ktHl-down form for concise shipment, and gotten as 
S4Mm as possible into action on the tiring line; and, se<-ond, 
to devise new maximum ideas for the next step. .Since 
America is at such a distance, and cannot hope to produce 
the latest ma\imum-performauee plane at once, she must 
tlierelore ut present make up in tremendous (juantiiy tor 
what she niuy lack in individual ipmlity, believing that a 
thousjind 7Ct per cent planes are Iw-tter than a hundre<l UO 
per cent planes, or one perfc<'t i)lane still on the drawing 
hoard. 

When the engineers on this type of work have aeeom- 
plished the result, and our |ilanes are going over by tlw 
iiiindreds each day, and after we have the experience as well 
as the IxHik kni>wledge of the inliiiuite problems of airtraft 
creation, we will be ready for the next step: by American 
ingenuity to build those new |>lanes and more ideal construc- 
tions that shall mark the end for Germany in the air. 

Wc are living ut the most interesting period of the world's 
history. We are facing the greuti-sl op|H>rtunity that the 
enginiNT ever has Imd for achievement. Kurope, recognizing 
in us the country that has created the submarine, the aiqjlane, 
the steanilK>at. and the present major instruments for war, 
looks to us also, to the country of Fulton, Bushnell, Edison, 
I>aiigley, Chanute and the Wrights, to create, with the Yankee 
cleverness which they recognize, the llinil air instrument for 
"St rating" the Hun. I am glad to say that America is rising 
to the iii-i'usion, and that our engineers are meeting the situa- 
tion with remarkable success. Untold numbers of new devices 
of genius, scientific, accurate and wonderful, are perfected 
au<l almrist in pn^iduction, for the demoralization of our 
enemy, aiul we can f«H-l confident tluit every prtiblcm that has 
Ikhui iriven the -Vmerican engineer will surely and quickly be 
solveil to the point of action. 

Toilay a vvorhl jiicture is being painted, the background 
of which has lu'cn done blood red by the gory band of Mars. 
The paint ia not yet dr>', and in liM>king at it one si'cs only 
reil. There is a fon^roimd, how4'ver, which civilization is 
now painting in delicate colors but with bold strokes, pic- 
turing' a future of peaceful commen-e and generations of 
happiness. Eventually the background must be covered, but 
for the time being, while sketching in the detail of tlmt fore- 
grountl which will be paintinl, progress seems slow. When 
the picture is done, however, and the primitive red sludi be 
re|)Iaced by the delicate tints of <Iawn, by the green of the 
trees and the reflection of silent waters; and when at last 
the Painter shall lay aside his brush and step back to look 
over on the new world, may he see, through the foreground 
of happiness and [icace and contentment, that miildle back- 
ground of achievement and Bacriti<H! an<l conscientious judg- 
ment with which we are now concerned, as having enabW 
the foreground of Peace to oblitenite the background of War, 
that F.ife might take the place of Death, and Love of Hale. 
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far*-. It is also a stf^nifli'atit fact that the fon-e requiird to 
move a siiinll wire thruu^h ihi- air is as pn*at as that rt'quin'il 
lo movp a stmiiu-liiie strut s«'vt>rnl times its diameter. The 
iiitluenee of the Ktn>am-liniii(; was formerly little umlerstood 
aud seldom taken weount of in the deM^ii of stnitis, body and 
landinjj-p'ar. Seientifie experimental ion. however, revealed 
the nei-essily of eiittinf; down head reKistanee, thus deereasinj: 
what is known as the "drag" or "drift." It imiieuied the 
ne<'essity of rhanffinf: the surfae^-s. the eross-Keelion of ihe 
wing panels, the sections of the Htnits an<l other exinised sur- 
faces, to forma which would offer Ickh resistance. 

Effect of Slream-Liniitf 

It is easy enough to (tush a thini; into the air, but il i.s hanl 
to ^et it out without creating a disturbance. If we take a 
hroomhaudle, for in.stan<f, and swee|i it through the air nt|i 
idly, we (ind, if we could examine the air inmKNlitilely follow- 
in(; it, that a small vacuum is created just liiu-k of the stick 
itself, an<I that ecldyinp occurs directly behind it, creating a 
V-sha{ied partial vacuum which de<-idedly inereasi-s the total 
power n-jjuireil to move the stick through the atmosjdiere. It 
was early found by experimenters that by tilling up lliis 
vacuum, and changing slightly the entering surfm-e, the stick 
could be parsed through the air much mure easily: a consider- 
ably smaller amount of power wouM l>e re<|uir«'d lo move it. 

Xow, when we <lcsign an airplane we know l>efon> it goes 
up into the air almost exactly what it will do. We know, fur 
instance, that a certain type of wing-form has certain char- 
acteristics: one is good for weight -carrying, another for speed, 
still another seems to combine successfully several desirable 
ehoraeteristiea. Investigators have also discovered that what 



of ei|ual areas. The effwt of stagger is to increase the effi- 
ciency of a bi])lane (relative to the monoplane) from 8'i to 87 
per cent, depending upon the stagger. For general |)urposes 
nn aspect ratio of six is used. Fast racing machines usually 
have an aspect ratio of about six. For slower, weight-carrying 
luachiues, an aspect ratio of about seven or eight is usetl. The 
aspect ratio of the JN-4D is 7.3. 

Some investigations made on dihealrala indicate that a con- 
siderable degree of lateral stability can b« obtainecl by Ihe 
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is known as an " end-wash " on a wing panel can be eliminated 
by cutting off the corner of the panel as indicated in the 
accompanying illustration. 

Most American and Allied machines use that type of panel 
in which the end edges form an angle, the apex of whi<'h points 
to the front of the machine, but Mleriot ha.s u.mnI a type of 
panel in which the angle fonne<l by the end edges has its apex 
at the rear of the machine. Both types of panels have shown 
goo<l porformauec. This latter type of end section is known 
as the Bleriot end. The angle at which the wing panel meets 
the air is another subject of wide interest. The angle of inci- 
dence, for instanc*', which is the angle between the dinn-tion 
of flight and a tangent drawn through the lower surface of 
the wing panel, may be varied with interesting results. 

Of course, the whole obj*-*'! of all this work is to «lccrea«e 
the " drag " and increase the " lift " — in other words, to secure 
a largo " lift/drag," or efficiency ratio. Drag is always con- 
comrnilant with lift, and is a measure of the waste energy that 
is spent in order lo accomplish work. We cannot gel lift 
without drag. Lift is a measure of the eflfe<'tive work, and 
drag is a correspomling measure of the amount of w<»rk ab- 
fiorbied or lost, and at the expen.se of which we get the lift 

A biplane, if the wings are not stqggered, is about 82 per 
cent as efficient as a monoplane of the same total wing area. 
A tripliuie is about 00 per cent as efficient for the same wing 
orca. Taken at an angle of 4 deg., the following are the parts 
of the load carried by the planes: Upper, 0.45; middle, O.JO; 
lower, 0.35. A monoplane has 1.22 as much lift as a biplane 
and 1% as much lift as a triplane. A biplane has 1.30 as 
much lift as a triplane. All of thwe ratios are on the ba^is 
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same angle that wotild ordinarily be the result of sweeping 
back the wings. A somewhat superficial consideration of two 
or three wing sections may at this |)oint be welcome, for in- 
stance : 

The K.A.F.-8 (cun'e No. 1), develojK-d by iht Royal Air- 
craft Factory under O'Oornian, has been found both by wind- 

tuunel prediction and by actual 
tests in the Held, to be one of 
the l)e«f lifting cross sections at 
a fair rate of spee<l. It has a 
tairly large range of stability, 
which is desirable in a machine 
Hying at a normal rate of speed 
and with a considerable load. It 
is u.sed in many of the heavier 
training machines. It is an e.x- 
c<4lent curve for hydro-work, 
inasmuch as a hydro-machine ia 
generally heavier than a land 
machine for the same purpose. 

The Eiffel 32 cross section is 
of n generally .slender form, 
which gives a fair lifting capaci- 
ty and also a considerably 
greater spee<l than the K.A.F.-6, 
with the some expenditure of power and currying the same 
load; the reas<in being that this cun'e is somewhat In'tter 
stn-am-lined. Of all the cur\-ps that Eiffel has developed, 
the KifTel ."lO is considered the best. While the lifting capacity 
at Ihe same speed is not so great as that of an R.A.F.-(i eurx-e, 
its H'sistance at the same speed is considerably less. Therefore, 
with the same power at our dis|H>sal we can actually pull this 
curve through the air at a greater s|H'ed, and hence obtain the 
some lift with les.ser area. On account of this, it is a faster 
wing section than the K.A.K.-fi. 

.Scientists and the military- authorities have developed and 
aro today using cur\'es that excel in all points of |>erformanoe 
any of the three curves above mentioned. If the F{..\.F.-6 
cur\'e, for instance, be said to have 15 as a factor of merit, 
an<l the Eiffel 36 be credited with a factor of merit of about 
17\^ to 18, we ore using eun-es today whose factor of merit 
is about 22. 

Claisificalion of MarhineM 

Moslem airplanes may be divided into the following general 

tyives: 

(1) Combat UachineH. These are small, very fast, sitiglc- 
scaler fighters, use<l for .scouting purposes. They usually have 
wing spread of from 20 lo 2.'> ft., a .speed of 125 to 135 ra.p.b., 
carrying capacity of 4.50 lb., and a climbing sp«!ed of 10,000' 
ft. in from 8 to 12 niin. The Spail, Nieuporf, Morane, Curtiss- 
triplane, SE-5, Sopwith, Dolphin and German Albatros single- 
seater are examples of this type. 

(2) Ueeonnaiisancf and Photograph Machines. These are 
a slower Hying machine intended for reconnaissance and pho- 
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tographic work. They are used for artillery spotting, map 
making and general reroDnoitering. The wing spread is 
usually from 40 to tiO ft., and the speed from 80 to 100 
m.p.h., the earrjing eapaeity from WM) to fiW ll>., the machines 




A D-H.-4 Fitted with a IiiBKRTY-12, as Seen fkom the 
Oboumd 



lieing two or three sealers, and having a climhing spee<l of 
10,000 ft. in 12 to 25 min. Examples of thi.s class are: De 
Havilond, Bristol, Cnrtiss, Voisin and Famian. 

(3) Battleplane. The battleplane is a two or three-pas- 
senger machine driven usually by one large or two fairly good- 
sized engines, and e<(uippcd with a number of machine gutis 
and sometimes with a cannon. It is a moderately fast machiiii', 
making from 70 to 85 m.p.h. The Voisin is a good example 
of this type. It is credit«a with carrying a one-pounder. 

(4) bombers. These are of the same general type as the 
reconnaissance machines, but slightly larger. They vor)- in 
size from 45 to 90 ft. in wing spread, and carry from two to 
twelve people in addition to their war load of bombs and fuel. 
Their speed is from 75 to 100 m.p.h., their radius of operation 
from 500 to 1000 miles, and Iheir climbing speed 7000 It. in 
30 min. E.xuniples of large lumbers are: Handley I'age, 
Coproni. Breguet, the Caudron (a twin-eugincd French ma- 
chine), thi' (ierman Ootha, the Friederichshal'en, the (Sennan 
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AEO, and the big Purtis!* boat.-t. Machines that have been 
used for <lay-lMmd)ing and other pur|)osefl, but have lost their 
'• pop " in remodeling, are many times used for night-bombing. 



(5) J-'ltfiHff-Boatg and Seaplanes. Various sizes of these 
are used for naval work. On account of the weight of their 
hull or pontoons these machines compare favorably with recon- 
nais-sance machines traveling at as high speeds as 90 to 100 
m.p.h. Used for coast patrol work and for naval observation 
purposes, they operate from stations on the coast, battleships 
or motlierships that accompany the fleet. Hydroaeroplanes ore 
similar in construction to land machines, except that in place 
(if the landing-gear, single or double pontoons are titted below 
the wings so that the macliiue may ri.se from or alight on the 
water. Most hydroaeroplanes are lighter than Hying-boats. 
For that reason, where a craft is desired for inland water 
work or for short scouting trips, the hydroaeroplane is •con- 
sidered by many to !>« a very desirable type. Unlike the laud 
nmchine, it is not necessary to fly high in order to pick out 
u suitable landing place; one can land on the water almost 
anywhere. For larger sea voyages, however, especially when 
it is necessary for the craft to remain for some time away 
Irom its base of supply, a more seaworthy type of hull is 
iiocessuy. 

The large flying-boats, which the Curtiss Company has built 
in large numbers, are good ezumplcs of this type. These boats 
have a wing-spread of about 90 ft., are about 46 ft. long, and 
have a hull slmped very much like a sulphur-bottomed whale. 
The hull is 42 ft. long, the inside is electric-lighted, completely 
t-(|uipped, and so arranged that one can move about comfort- 
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ably. A boat of this size will carry a little more than 2000 
[lounds. I have been told by Knglish officers that this t>oat 
has given a good account of itself, and that a large number 
uf pilots have been decorated for their splendid work in attack- 
ing and <lowning Zeppelins in the Channel. 

Conclusion 

American manufacturers are not standing idle as some peo- 
ple seem to think. There have, of course, been many discour- 
aging delax-s — many of which might have b«cu prevented, 
many of which could not I believe, however, that we are now 
fairly well on our way to good and continuous production. 

Americans are known as gjeat manufacturers and great in- 
ventors. American inventive genius always has, and 1 believe 
nlwaj-s will, continue to lead the world. Out of the brain of 
the Americans came the airplanes of yesterday and ont of 
their brains will come, I believe, hundreds of improvements 
that will make the airplanes of tomorrow equally radical in 
their epoch-making possibilities. 

We will win this war; whyt Because it is a war of democ- 
racy against autocracy, a war of mental freedom against 
mental domination, a war of right against wrong. 

Right will conquer, it always ha.s and it always will. Ha- 
rtmnly speaking, this war is a mechanical war, a war to be 
wugiil and won with machines directed from the air. It is 
a war thiil our rcj-bloo^Icd young men, in whose hearts has 
been kindl<-d the white beat of trwt patriotism, living in the 
hlitf, sky of an ever-increasing deinwratic worid, will, with the 
help of Almighty God, fight to a glorious and victorious end. 
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The Orville Wright Banquet 



C. F. KetteriuK, presidrnt of the S. A. F., urted as toast- 
master of the banquet given in honor of Orville Wright, at 
which spooches were maoe by Howard E. Coffin, Colonel E. A. 
Deeds. Colonel J. D. Vincent, Lieutenant M. Miozzi <if the 
Italian aon>nuiitH-K nitnniiNsion ; F. U. Diffin, asaiHtant dirertor 
aircraft prt>durtion; (". M. Maiilev, uieiul>er of the American 
aeronautical comniissiim to Fnmce, anil Dr. S. W. Stnitton, 
director national bureau of slandnrdH at \Vashin)i1on. 

Fred Kike welcomed the 

visitors on behalf of Uie 
citizens of Dayton as follows : 
" I certainly must welcome 
the privilege as a citizen of 
Dayton of expressing our 
pleasure at ha\'ing this mei^t- 
uig in our midst, and this 
aftemoou a.s we ittood over in 
the tield here and watched the 
performani-i's of the tractors, 
and then watched the per- 
formances of tli4' battleplanes, 
it made cold chills run up and 
down roy back, as it must 
have made the chills run up 
and down yours, and I felt 
that it must be a wonderful 
moment of satisfaction to our 
foremost citizen, Or\'ille 
Wright, to sw the fruition of 
the idea that he and his 
brother conceived and worked 
out, and it is a proud moment 
for Daytoti on that ac<M>unti 
and a proud moment for 
Dayton on your account. We 
hope you will come again." 

Mr. Kettering then intro- 
duced Onille Wright, say- 
ing: " Our ne.\t speaker iss a 
verj" linguistic sort of gentle- 
man and is prone to talk too 
long. Therefore we ha<l his 
speech printed in advance, 
but in order that you may 
undenttand it thoronghly I 
•want to iiiiroiluce to you 
our guest i>f honor, Mr. 
Wright." lApplaURe, (he 
audience rixing to its feet 
and indulging in prolonged 
cheering. Mr. Wright Uiwed 
his arknowleilgmeut, but did 




being put into them, we must wonder just what the limit in 
aircraft development will be. Of course, the Army is aLso at 
work on large machines, but the Navy, l)e<>aus«' of its work in 
detection of submarines, has starti-d iiiime<liately with the large 
siies. The new Naval Aircraft luclory at Philadelphia has a 
floor Bpa<'e of about threo-quartcr« of a million feet, and the 
work being dune there is something that over}' one ought 
to wv. 

ISOfiOO Men in Training 
" Some l.'jO.WHl men are in 
training in the aviation 
service in thi.'j countn.'. and 
there are twenty-five or thirty 
of the big training stations in 
operation. A laborator>- in 
operation here in Dayton is 
one of the most reuiurkable 
developments of the whole air 
service; antl perhaps most im- 
portant of all, the mysitery of 
aircraft pnxluctiou has been 
thoroughly explode«l. 

" I'lantii in this country are 
prwlncing, and others will 
l)nMlucc. aircraft of standard- 
ized interchangeable designs 
nearly as fr«>ely and easily as 
American plants have ever 
built automobiles. ThtK*e who 
visit the Daylou-Wright plant 
will see a tine example i»t this 
work of interchangeability of 
parts. Airplanes are being 
shippe<l from this country in 
a disassembled form without 
niarkingM. The cratt-i, when 
receive<l on the other side, 
can be opened and the parts 
assemble<l without any regard 
to the building openuiou on 
this side, ami, as I remember, 
a cable n"ccive<l only a few 
days ago stated (hot within a 
lew hours of the rweipt of a 
certain shipment upon the 
other side, planes were as- 
sembled and the engines nin- 
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not address his audience.) 

Mr. CoSin'* Spff€h 

Howard Coflin was the next speaker: He said in part: 
" There is one phase <d' aircraft work of which nothing has 
been seen heri' toilay, hut to which the Aircraft Hoard's ad- 
visory relations were ju.st the same as to the Army's activities. 
I refer to that of the Navy. The Navy has l)e<>n building 
battlcsliips and destroyers and telling us al>out how submarines 
have been sunk, but we have not heard a word about aircraft, 
and yet in many ways the Navy hu.s done the mcjst remarkable 
work along thiit line. They are Hying ever*- day aircnift 
weighing up t<i eleven or twelve thtmsand pounds, and 
equipp<il with engines of from four hundred to a thuu.sand 
horsepower ami carrying crews of five men. Commander Col- 
buni lias just loll! me (hat within the last week two of these 
IjiM-rly engines were taken from stock, put into a stock boat, 
flown up ami ilown the river a ei»uple of times (o make sure 
that everything was all right, ami then a trip was made of 
some 280 miles, from Philadelphia to Ncwp<irl News, without 
missing a "shot" on either engine. I have .seen them doing 
this sort of thing right along, and they think nothing at all 
of it. They are making almost daily tri]>s from Newport 
News to Wiuihington. 
" When we consider the size of these lioats and the power 



nmg. 

" That if the nay in wiiicli 
America will build air]^lanes. 
It hits taken time to build the 
tools mid the llxtun-s (hat have made it j>ossible to man- 
ufacture interchangeable ]>arts. One may realize what 
engine ami airplane construction mean when it comes to 
keeping thi-se machines in o|>eration at the front, because 
no matter how many airjdanes we ship to Kurope. if the 
inten'hangeable repair |>arts are not there, and if the men 
skilled in maintenance are not on hand, the machines will do 
us little g<H>d. We have heard a great deal said about the 
possible lime loss in developing an American engine when it 
was i'ei-miMgly perfectly simple and ea.sy to ad<ipt foreign 
engines, bring (hem to this country and put them in produc- 
tion, but if any one will slmw me an inslitulion in this country 
that has adopted a foreign engine and put it into production 
in les.s (ban one to two years, then I will grant (hat the argu- 
men( may have some force, 

Librrty Engines ' 
" After analyzing the situation and past experience frotn 
s(ar( to tini.sh, it was dwided that American engineers working 
in the .American way, and with American machine tool dcsiga- 
era worki)ig with these engiiuN-rs, results could be gotten 
months earlier than if fon'ign engines were put inti> produc- 
tion in this country. 1 think it is a fact (ha( can 1m- borne 
oti( by any representative of the British senice that after 
tlinv years of war, with some ten (housand men in the main 
works, the leading British company is producing fifty engines 
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per wtfk, i-'Ui-h ilfvelops fifty horso|>owcr less aud weights one 
nundred pounds more than the Liberty. Now that fjives a 
little insight into some of the arguuieutit leading to the <tesign 
and putting into production of (he Liberty enf^iiie. It is Ainer- 

it-n's pur)>osi' to build engines not 
only for our own Xavv, our own 
Artny, but for foreign countries 
nH well. There is a great diffcr- 
i-nre Iwtween fifty engines a week 
Mnd fifty to one hundred engines 
ii day. an output any one of a 
h»lf dozen of the plants of this 
I'DUtitry iiinn to Ih> producing in- 
j^ide of the next ninety to one 
hundred and twenty days. 

" Leaving u^iide all siicii iic- 
complishnicnls as increasing the 
spruce and lir proiluclion to some 
15.01)0.000 ft. a month, the con- 
struction of the living lii-lds, the 
building up of ]>ersnnncl, the 
building of plants for the )>ruduc- 
tion of chemicals, the building up 
of industries for the production of 
iHi-essories — those who have seen 
the planes on cxhibilion an<l who 
will sw them tit the Dayton- 
Wright plant will learn that the 
engine an<] the airplane are i>er- 
hapH the simplest parts of the job. 
The wireless, wirdes.'' telefihone, 
bomh-dropiiiug apparatus, oxygen tjuiks for breathing at high 
oltitudcs, electrically-heated clothing, generators, (lares for 
landing at niglil, scientilic instruments for recording spceil. 
altitude, inclination, and a half dozen other things, synchronized 
machine guns — praclieally none of these were produced in this 
country a year ago. An industry has had to lie criNitecl in 
almost every instance. .lust leave aside all these matters and 
perhaps three major things have been done. One of them is 
the development of the Liberty engine. When I sjiy develop- 
ment of the l..iberty engine, I mean, as Major Vincent toM us 
in .January, the production of a Liberty cylinder which would 
be so pt-rftvt that it might go through the war without change, 
and which could be useil in any number or condiinalion of 
cylinders on such engines as it might Im* decid«>d to build. I^et 
US call the Liberty engine one Hc<-<iniplishnient. 

Douglas Fir Better Than Spruce 

We have heard a goinl deal lately about the Irish situation 
in Kngland, ami that the linen situation was tied up with it. 
The Hnglish aircraft pnxiuctioti was dependent u|>on this sup- 
ply. Tlie <levelo|>ment in this cimiitry of a substitute for linen 
made of Sea L^land long staple cotton, which has in actual test 
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l»een proved the 8U|>erior of liuen, is another of the great 
influences in the development of aircraft and the participalioo 
of aircraft in the war. 

" A third one is one that we |H>rhaps had to force upon some 
of our Allies. Hi-cau.se of tlx- spruce shortage wc insisted that 
satisfactory aircraft couhl be built of Douglas lir. By lorce 
of n<N-cs.sily our .\llies were <ibliged to liegin u.sing Douglas Hr. 
The latest experiments have shown that Douglas fir is not only 
the equal of spruce, hut is probably the superior, so that very 
much of the spruce ditheulty will l>e removed. 

It has been an unfortunate handicap to the air »er\'ice» 
from the iH-giniiing that the matters of eeiisorship have Imh-u 
so e.\erci.>M-iI that the truth of the difficulties and accomplish- 
ments could not be tohl. This very fact, I think, has lieen 
largely responsible for most of the exaggerated stori** which 
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have certainly been contributing causes to the uiisunderstand- 
ing of the situation now existing in many seetioua of the 
country." 

Oenerat Kenly't Remarks 

" It is a great honor to liave Orville Wright with us here to- 
night. 1 hail the pleasure ten years ago of seeing the 
original lliglils made by the first Wright machine. Of course, 
in the brief perioil a niar\'cloiis advance has lieen made in 
aeronautics. 

" I don't know whether you gentlemen are aware of tlie 
restrictions of the War Department upon whol oflieers say 
in public. We are not supposed to say anything to anybody 
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on auy subject. This being a S. A. K. diiuier, I will, however, 
tell you a brief stor)' which seems applicable to the present 
situation. 

" I have just been down on Long Island, where we are flying 
a certain number of D. H.-4 
maehines in coast patn>l 
work — looking out for pos- 
sible German submarines. 
There I heard a friend ot 
mine, an exceedingly gooil 
pilot, instructing some of 
the young men who wen* 
flying the D. H.-4 machines. 
He HJiid : ' You men have 
been Hying a Mhort time, 
four or live hundred hours 
perhaps, and yuu probably 
think you can lly a U. H.-4. 
Let me tell you, tlie.se slow 
boats that make 00 miles 
per hour are quite a differ- 
ent thing. With the D. 1I.-4 
you pull back on the slick 
and the machine shiMtts you 
up into the elements.' 

" I have the impressioti, 
from what I have seen heri', 
that quite a number of D. 
H,-4 machines will shoot up 
into the elements before 
long." 



ir> Harrit i Rwing 



CtAonpl Drfdn' Addrrit 

After you have been in Washington about a year anil 
have been investigated seven times, you don't shy at anything. 
My status is rather a peculiar one. Vou read once in a while 
in the newspapers something about a detachment of soldier!) 




like that disc whieh you have seen down at Coney Island. If 
you stay in the middle, where you don't do much, it in pretty 
good, but If you get out where things are doing it isn't very 
long until you find yourself sliding off in a very undignified 
and ungraceful manner onto the sidelines. 

" But some things have been done. Mr. Coffin has told us of 
of some of the things that have been done. One very satisfac- 
tory tiling to me is the fact that a Liberty engine does not read 
the newspapers. But it will be able to answer for itself in 
performance, and this may perhaps help some of us. 

" The war won't end this year, and there are bigger, better 
tilings coming to this country as the result of this great con- 
(lict. 

" If any of you have ever ha<l come into your homes some 

great sorrow, some dear one 

taken away you Hnd a new some- 
thing has come there, something 
for the deepening of character, 
something that seems to give life 
a very different view from 
what you had before. I believe 
in our national life that the 
coming of these casualty lists is 
going to bring us a deepening 
of national character, something 
of regard for others, some- 
thing of unselfishness, and some- 
thing of that which makes for 
greater things. 

" Things are moving. This 
great air]>laue iudustr}' is just in 
its infancy. I wrote Colonel 
Arnold a little card and askc<l 
how many niiles were flown each 
day in our aviation training 
s<'hools, and he sent back the 
memorandum, ' Over 220.000 
miles each day.' " 

Mr. Diffin't Addreis 

" The tirst thing that im- 
pressed every one of us on our 
arrival at England was the whole-hearted hos]>itality that was 
extended to ii* on every hand. We had the whole-hearted co- 
operation of every man that we met. and we met scores and 
.•M-on-s of them in every branch of the work that we undertook, 
and it was wonilcrfully intelligent co-operntion. We went 
over to show them something, but I think we came back learn- 
ing a great ileal from the tremendous work tlwt we saw in 
England and Fraiiec along the line of neronaulics. 



MEttiiiu). CoHTBiJX), Hax(;h ani» Cauuwkij. 

in no man's land. I think there arc two or three colonels tliat 
I know of that represent that little saying about as well as 
anything I know. Colonel Wnhtron isn't with me tonight. 1 
don't know what haM become of one-third of General Gregorj-'s 
army. 

" I must follow tonight General Kenly's go<id example ami 
not talk tiM> mu<-h, but it is an inspiration to meet with you 
men here tonight. 

" Washington is a great place. It is a great experience for 
a civilian to go there, ('olonel Wuldron and I were very much 
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" 1 am going to take tlie opportmiily of a minute to outline 
to you the biggest impres^iuu that I got abroad. I feel that 
in fhL<i eountry we have woefully misunderstood the atreugth 
of Germany. I don't think lluit that strength is properly 
appreciated, what strength ha-s beeti and what it ia today. "l 
think it in abtuilutoly criminally foolish to expeet an early oloine 
to tluB war, to exiMM't that Germany rould be 8tar\'ed into sub- 
mission, to expect for one minute that the internal resoureeK 
of (lenuany are anywhere near exhausted. It was evideiK'*-*! 
on every hand by everything wc saw o\'er there what the tre- 
mendous offensive power of that eountry with her Allies is. 

*' It ia ridiculous to anticipate internal revolution in (3er- 
raany, as long as the Kaiser eommandti at least 6,(K>0.(HH) bay- 
onets. It iii foreign to the educa- 
tion, to the upbringing of n (ier- 
mati to in any way disregard 
authority. The most amazing 
thing that I saw was a ticmian 
pris<m camp. Around it were a 
few strands of barbed wire. A 
lK>y could have crawled out of it. 
In there were several hundred 
(lerraan prisoners. I inquirr<1 
why that wasn't barricaded. 
■ Why,' they said, ' the (iermati 
(■uuiuion soldier n-spects authori- 
ty, be that authority what it 
may. The French otlicers have 
told the German .Mjldier where 
the deadline is and I hey don't go 
over it.' The German officer is 
another storj-. They hold him in 
with 16-foot barrioules with 
liighly charged wire around the 
top of it. 

" The next thing that we hove 
iilipreciatetl there is the offensive 
|H»wer of Germany in the air. 
We have all of us read ami read 
n great deal bImiuI superiority in 
the air. Then* is no question 
about the sufwrionty of our personnel, but (Jermany spent 
years before this war started, in anticipation of un air war, 
and those yearn of anticipation were years of preparation. 
England and France today an- getting pretty rhwe to the 
limit of their productive ca|i»city in the way <if aircraft. 
We have got to su|i|)!ant that capacity and bring what has 
Iteen the newspaper dreams of the past into reality. One, two, 
five or ten tlioiiiMind machines will nut win this war f<ir our 
Allies anil ourselves; it will not win it for Germany. The side 
lhat puts the greatest number of aircraft in the air the (|uiek<-sl 
is the side that will win. 

•■ Another <-onclusion that I reached over there was that on 
land il is going to be very largely a deadli>ck. They may win 
a few miles, they nniy lose a lew. If wc start driving them 
the other way. it is a long way to Berlin. Mut we pan n-aeh 
it in a lew hours by air, or any part between there, if we only 
have the quantity. 

" The greatest help toward getting that quantity of air- 
planes is the e<lueation of the jieople in the United States to 
aeronautics. 

"The biggest nund)er of people in the country today don't 
know thai an airf)lBne is good for anything except a county 
fair stunt. T^ots of thi>se people are in Washington and 
every other city. The biggest help that every man in tlie 
S. .X. K. can Im> is to go home believing fully in the doctrine 
that airplanes will not only help win the war, but will win il, 
and preach everything that he has wen in EJayton a.s ap|>lied 
lo aeronautics, the womlerful possibilities, the offensive an<t 
defensive power that is in ihe airplane. The S. A. K. memlH-r- 
ship has got to preach that to every one lhat they know, every 
4me that they see, all their friends, all their newspapers, an<l 
Inst but not least, their Congressnien and Senators. 

"When that doctrine has spread, and iu>l until then, will 
aiqilnne priHluctiim reneh what 1 believe is a nwcssity, and 
that necessity is not a few thousaii<l planes, but countless thou- 
sands. 1 1 is u)> lo other departments of Ihe GovenimenI lo 
develop the persimtiel necesfairy to lly these nuichini's. I don'l 
think it is out of the way to estimate that if this war lasts 
Ihn-e years inori-, our lleels of nmchines will be in the tens 



of thou-sands. It must be if we are going to win. Germany 
is certainly making preparations to reach those tigures." 

Dr. Siraltcn'M SpeaA 

" Il haa been my good fortune to follow somewhat closely 
Ihe development of the whole aviation program. 

" As I look back over that program and see how you people 
got together and picked out a few things and stuck lo them, 
any one knows, and it is no use for me to tell you that lhat 
is necessary for production in large quantities. F.ven some of 
our friends across the water have not learned that lesson, but 
it was alisolutely necessary tirst to pick the industry that could 
do the job and then to settle uixtn the few good things that 
could lie done. 

" Now, then, after these few good things had been selected, 
it was absolutely net-essary to me«»t a great many new «>ondi- 
tions. I remeluber a short time ago n-ading a report by the 
British war cabinet, undoubtetlly ])repare<l as the result of an 
investigation similar to that of whii-h we have heard this even- 
ing, and almost in the opening paragraph the statement was 
ina<le that no engine after it wils designed, after the motlel 
was settled upon and given, rould be put in pHxIurlion under 
a year. 

" Now, then, we have seen these people put these things 
into production in six or eight months in a lew months, and 
it would have been absolutely impossible without first selecting 
the men who are accustonuNl to that sort of 'hing. who knew 
what American tuethotis of manufacture were and without the 
backing of the members of the automobile industry that pulled 
il together ami made this thing possible. 

" Then> is anolher side to this thing that I would impress 
upon you. .\ great many jieople forget the fact that our Gov- 
ernment is a a government by the pi-ople. We hear a great 
many criticisms of Congress, and we hear the members abused 
from time to time, but there is one thing thai I always reiiiem- 
Ijer, and that is, that the mendiers of Congress an- exactly what 
you make them. They are Ihe pmple that you >vn>\ there, and 
if you don't like them, send others. 




Navai, Constrictor Cobi-rx. N.^val Con.stri"<.tor Wester- 
\'ELr, LiEiT. Breeze .\si> .M.uor Wadswortu 

" I wanl to tell you thai il has been the organi/Jition of Ihe 
disgruntled people, those who have had the good things that 
have not been aci-epted by Ihe GovenimenI. thai have been 
camping around Washington day and night and getting under 
the shelter of the eapitol, telling all of these sorrowful tab's 
alKiul how their goo<l things have not Ijeen accepte<l. etc. That 
has ereatwl the inipn-ssion over there, whereas yi>u peojile have 
been proiluciiig gcsHls, and sooner or later, as some one has 
said here this evening, the Liberty engine will speak for itself. 
But il is u fact that tho^u- gentlemen do not know what is going 
on, and the uaforlunule thing is that they will not go to the 
right peo]ile to thid out. 

" I have said many times in Washington lo people in high 
places lhat they ought to go to the right places In Hn<l out what 
is going on and not to these disgnintl<Hl persons. I brought 
.Secretary Ke<llieli| to Dayton, ui»l he was perfVtly amazed 
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at the <l('v('Iopini>nt he saw here. He has been telling; about it 
ever since. 

" It is a good plan for every one (o sec thiit hi» rf prciicntH- 
tive in Cungreas is |K>Bted. I don't care whether it is engines 
or matters of povoruuieut. That is what they are there for, 
and those of you who know ihe tnilh of this stor>' ought not 
to heaitate one moment to tell it to thoge in authority." 

Kettering't Cloiing Addreu 

The closing address of the evening whs given by President 
Kettering. One of the thoughts 
he h'ft was that it is the duty of 
the I'tiite^l Stales to settle down 
to some t'un<liuiiental lines of 
making a few things and then 
making them in large quantitieti. 
He snid in part : 

" Now, gentlemen, I just want 
to say one word in closing. We 
have to do a few things, and one 
of them is to get the itifonuation 
whii-h has IxH'n mentioned here 
at this tabic tonight out to the 
pwiple at large. We have tw<i 
great as.sets in this eountrj' — one 
our natural rcsourees and the 
other our manufaeturing ability 
to reproduce in tremendous 
quantities interchangeable stutf. 
and if we are to give to this 
country the full measure of our 
ability, the full measure of our 
manufacturing power, we have 
to get it firmly before Ihe people 
in authority at Washington, or 
wherever they be, that we have 
to settle down to some funda- 
mental linra of making a few 
things and nuiking them in tremen<lou« quantities. If we <Io 
not do that we are going to waste lime; we are going to have 
more investigations, and we arc goiug to have a lot of trouble, 
and in the meantime the Hun is going to keep on ' Iluuuing.' 

" The thing for us to do is to get together, to get propagan- 
da, if you want to call it that, to get people to understand what 
the real manufacturing problems arc. I do not believe that 
anybody lias the slightest conceptirm of the tremendous 
amount of pn>paration that is necessary to produce a Liberty 
motor or an intercliangeablc airplane, and until they do get 
that into their minds they will never i|uil talking about ' wc 
oughtn't to make this, but we ought to make thai.' What is 
the difference — we had better have n tremendous quantity of 
good stuff rather than none of the ideal. 

"There isn't an automobile manufacturer here that has had 




H. B. B.\riiM.\.v 



anything to do with (lie motiir business but what kept on sell- 
ing his this year's miHlel, even timugb lie had a better one for 
next year. We have to keep on making the things that we arc 
making, and if lliere is a super-Liberty motor, let's wait until 
we get it before we talk about making it; and if there is a 
•super-battle plane, let's wait until we get it before we start 
to make it. 

" But while we arc waiting and while wc are idealizing, let's 
keep our faclories running, ami lei's keep these things that 
we are making going over in tremendous quantities, and maybe 
after all we will flnri out that the 
super thing won't super as much 
as we thought it did. that what 
we are si-ndiug over there is very 
good. I have seen lots of en- 
gineers make an iniiirxjvemeiit 
on the automobile and Ituve mon- 
trouble with il than the one lliey 
ma<le the year before. 

" So let's just build good 
stuff and gel it over there in 
tremendous quantities." 





C. M. Manlev 

The Menu 

I Ine of the unii|ue features of 
the banquet was the quaint way 
in which Ihe menu was gotten 
up in the form of blue print 
data sheets of the well known 
S. A. K. standard size, lH>und 
together with siring. Kacli sheet 
contained a cartmin depicting 
some feature or function in- 
tended to interest and amuse. 
These menus were greatly ap- 
preciated by the members and guests who carried them home 
as novelties to Im- preser\'eil as souvenirs with which to re- 
member the ver\' {ileasanl banquet. 



LiKi T. M. Alioz/.i 



Approximate Aircraft Figures 



Dale about June 10, 1018. 

Airplanes at front bearing American insignia 378 

Planes of American manufacture .set up in P"rani-e. ... 50 

American aviators in France 1,746 

American aviators fully e<piip|H>d in France 120 

American obsen-ers in F^ranee 1,800 

Enlisted men of air service in France .18^67 

Trained aviators in U. S 3,467 

Ohs4'rver8 and non-flying olllcers in 1*. S 4,922 

Enlisted men in air scr\'ice now in l*. S 99,001 

Cai)acily of 27 training schor>ls in 1". S 3,500 

In training at flying Helds H,,104 

In training at ground s<>hools 3,.103 

Men poi^M-d by e-araining boards awaiting admission to 

ground schools 4.236 

In advance training pursuit. iMMubing <ir observation. 1,030 
Id training at scli<Hds in France. Kiigland, Italv and 

Eg>pt ■ 2rW0 

SciiEDiXE or ORr>EBs 

Primary planes .i,300 

Advanced training planes 2,100 



Combat plancji II.OIK) 

Kngiii(*s l'i»r primary planes 10,200 

Kngines for advance<l planer Ii,(i92 

Engines for combat planes 27^300 

Propellers 35^113 

Balloons 1,077 

Bombs 843,735 

Machine Oiins — 

4 to each combat machine 44,000 

Spares and extras 20,000 

Deliveriks rHOM AuERKwx Factobiks 

Primary planes 4,365 

A<Ivanccd planes 6'20 

t'ombat planes 300 

Experimental planiw 195 

Engines for truininc: machines (),126 

Engines for advanced machines 1,815 

Hnsrines for combal machim*s l/>00 

FVoiH-lleix 13.863 

Machine guns 31.146 

Balloons 125 



The Aircraft Situation 



While the time ia put when it aeeuied advisable to 
phsdze the difficulties whieh hun 4tlayed the aircraft prodne- 
tioB diumg the past year, amqst an they naj iadiaate a way 
af obviating these diiHealtka In Um fatnia, aw auney of 
preseot aircraft prodaction must refer to lonia anant to tbcae 
oilllenltiee. 

Ona of the points which has peifaapa aaaapad propar an^ 
phaaiB is that there hoe in the past h«en m odmi chMMl for 
mfoxmation f^om headquarters. It is •grew that whan a 
ma nnf aetnrsr could get into toaeh with bmdiguatim, bfonui^ 
tioB eoold ba aaenred. Howaver, tfaa gMit difflenltr was to 
xaadi tba responatbie haad. Sat the dhanaea area ttMn w<ia 
that the iufbnwtion available would ba ineorrecC or obaoMe 
before it could ba put into practice, oo aMoant of the tet 
following ebaogea in iufoimatian wbicb wars ooming from 
aibmad. 

Onr Alliaa did not at liiife aaam to have a tna appeedalkiii 
of Anniieait mannfartBiiny methods or diiUcnltieSi Am a «oa> 
erata anainila the eonwiwmong representing bo0i onr Audish 
and IVaneb affiaa at Oa beginning of oar war auula avaukbla 
to our Government all tha latert infomatioB on tbdr in- 
dividual types of aimaft, and while these oflhen aoqglit to 
elaacisr aooparata in avery way, the Eng:Iish and TteaA siawa 
wan ai aaiBt aasaa divergent, and the repieaaiilaliHi tit tha 
two jpnanmianta wera nnaUa to avoid an aadeavov to fiapoae 
of tMT xaapaetiva viewpoints oo tha imnBanlila typea of 
aaddaaa fiir vu^ing purposes. The p« had no real 

oilitaiy aanmautie pnwtiie to start with, and wen depending 
npon Wi* informatioa frou abroad. It was only with the 
atmoait difficulty and with careful sifting and weighing and fre- 
quent chan^ in decisions that a type of combined day bomb- 
ing, reconnaissance, and defensive fighting machine was de- 
cided upon. The same difficulty has applied to every other 
type of machine which has been considered for the American 
aireiaft program. 

Concerning the Liberty Engine 
The next step is the one, now familiar, that of securing a 
higb-powerad engine which could be standardized and adaptcil 
to American machine prodaction methods. The result is the 
now aflhacBt lAuAj Twalve, the designs and prodaction of 
wMdi is really a notid^ Pelican eontribntion to the war. 
Cokmel Vinoeat and iMitt. CeL Hall, who at that time were 
respectively oooneeted with the Packard and Hall-Scott com- 
paniea, started wmk on the labertar eegma in Hay, 1917. An 
a resolt of their afbrta and tiia affwla of their aiaietants, wa 



The eoutributiun uf the Hall-Srott and Packard oompaniea 
to the construction of the Liberty engine has been demiitely 
analyaed and published by tba Chwamment, with aevaial sap- 
plamentaiy items, all of wUeb appaand in Aviasimr 

AEBOyAOTICAI. EXOIKEERINO. 

The advertising department of the Packard company over- 
shot the proprieties in tiying to capitaliia the wisk which 
Packard contributed to this engine. Thia ahonU Bat detract 
fnot the substantial fact that Padcard apaat appconaaataly 
$287,000 on the preliminary experimental wofk en tha Liberty 
engine. The work was dona in their dfant rather tiaa at Oe 
Hall-Seott plant in San Fianeiieo, Mcanae «f Ite great 
jiatanee of tfaa latter fnn eonreaa af nmteiial, toota, and in- 
formation, as well as ttm Waahiagtcn. 

Tha steal cylinders and ioteiaihanfaafala paxia of the Uherty 
'• are tha nally big acbiavenient 

.V The mneh-djaeaaaa d 45-deg. ansla war adopted bv HaU and 
Vineent because they ealeuated It wookl laiee n vniatiott on 
of the peediar ieq^eea renllteg from p aepqead 
engines of the verUoal typo and tha twud Tin 
that the 4S deg. angle for the (^tinden waa adopted 
to faeOitata the inoonantion of hatteiy ignition as mpoeed 
to magneto imtion n, upon tin t ae tiin e u y of both Goleael 
Vincent and Colonel Hall, not tfaa flwb 

A taeent teat on twelve liberhr eagiae% pradaeed by 
Packard and Lincoln at McCook FidcL showa that tiieae aaginea 
develop an average honiepuwer of 412 and demand a fOd 
consumption of .54 lb. per h.hp. Better results are admittedly 
obtained from castor oil for lubricating the Libertv, bot hi|^ 
volatile mineral oil is aeeomplishing good results. The mineiml 
oil has a tcndcnry to choke tho spuk plags in coming down 
from high altitudes with the engine ahadt off. The practise 
now is for the pilot tu throttle the engine down instead of 
shutting it off, wliieh in ^iractise has eliminated this difficulty. 

Tlie problem of radiation for the Liberty has not yet been 
fully solved, nlthough great improvements in this direction 
have been niaiic in rwent tests. The latest information from 
abroad inditati-s t!i;it the proper figures for radiatitin of the 
l.ihi'ri v arc .Oil sij. ft. of radiation per hp. This ratio figures 
2S<1 .'^q. It. 'I I' riiiiiation for the 400 hp. engine, which is the 
pri'sPTit jiraciise. Thii riidialor manufacturers insist tliat the 
coolitig of evi>ry engine is an individual problem whieh most 
Im; solved in praotiaek tttd in the ease of the Libcity tUa ia be- 
ing so solved. 

O. fl. 4 and Hhe Ubtrty 



have now gottmi hito prodoetian tiie Ugheit powered twelve- Veiy recent reporis from an American offlrer who has just 
cylinder airj^e engine In tin woild. Both the Padtaid and letamed from the front are to the eftcH thai our pilots 



Lineoln Motors companies of Datniit on now pradneiag the 
Liberty Terdve in quantity, large nombcn of wiueh have at the 
date of writing bean ahipped nhNiad. 

The Nordylce and tUmoa Company, of IndiaanpoSa* and 
the Trego Uotora Corp^ of New Haven, Conn., will ba in 
prodaction within a few weeks. Bjr the fkll «C thia year 
prodacli<m of tfaa Liberty Twelve will have nadwd sneh 
proportions that a serions question of shipping faalilaes will 
be involved. 

It i* agreed among aeronantieal men of experience that to 
produce a new aircrwEt angina whieh functions property under 
the varying conditiona of mndem air fighting witliin a year is 
an exceptionally fine achievement, whieh eritieiam of the 
mistakes made in the matter of publicity and ooostmetion — 
now happily dirainated— flhoold not be aDowed to < 
shadow. 

Colotii l Vineent has stalled that the Lomine-Dietridi 
the eiiv'inr he had in mind as the latest foreign praetiae oo 
whit'li till- 1 lien -proposed high-powered Aauniean engine eihoaU 
he coii-tru<-te<I. Both he and Cotonet Hall of the Hall-Seott 

r<i. w. n- contident that this engine, which had a bore of S m. 
rm.l n stroke of 7 in., would be perfected and placed in prodac- 
tion abroail. Thi.s i« probably the only miscalculation which 
was made in the diwign of the liberty Engine. The Lorraine- 
r)ic-tri(-h lias never been placed in production, aS ftir as avail- 
iible information shows, although the Liberty Twelve, wbieb is 
based on the Mercedes and the Lorraine-Dietrich, and the " 
engine practice available in this country and abroad, is 
a proven 



lis well 

the British and French ofllcers who have Down the U. H. 4 

with the Liberty engine, are very well satislic*! with the pcr- 
fonaanee of this plwe and engine. OflBcial information to this 
effeet will be the final vindication of the Liberty engine. Thia 
expected very soon, and ehoald have tba ^ect of finally 



qnietung the self-seeking eritiea of tide om 

Information which ha.s appeared in the newspapers during 
the past week or so indicates that the Sped single scater fighter 
is returning in official favor; also that it has been decided to 
go back to the Liberty eight cyiindar engine, which was 
abandoned as part of the aircraft progiaai last October. It 
has also been stated that the Liberty Eight la tO be snbstitnted 
for the Twelve in the two place Bristol fighting machine, ordoa 
for which were placed with (lie Curtiss company. 

These facts may be eon-ec't, hut the final decision, according 
to first-hand information, is to he based upon the report of 
another American commission which lia>< just sailed for Eng- 
land and F^mnee. This commission i.s made up of Colond 
Ifanaon, in command at McCook Fidd, Dayton, Ohio, Lieat 
Cd. Han, formerly of the HaltSeott company, and recently 
i H^iw g the Dayton-Wright company to get into production, 
and Mr. Willard of the Aeromarine Plane and Motor Co. The 
pnrpoae of the visit of these gentlemen to our Allies is to 
gather iafonaation on tte atilm:^ dtoatioa so it may ap- 
plied to «ar< 
and two aeater 
leiiga b o Mi l w Bg ou 
tion in Amerwa. 
It ia nnderrtood that three types of planea partiealarly are 



rmatum on the atuitaiT eitaatioa so it may oe ap- 
' own prodaction of fitting maehinca of the single 
ater types, and edve the qneation ea to whether 
bg oiaddnca aboald be placed in quantity prodne* 
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now desired by Ocueral I'eraliiug, nmmely: one and two-aeater 
flghting (or combat) machines, and n twin anginad aiitdane. 
lightly armored on the nndentde for eontaet patrol and snwM 

lult work. 



On the face of things, it would aaem that then ia DOW in 
Washington sufficient information upon whidi to haw n da* 
eisioD npoii all the points mentioned. It wonld alao aeam to 
be the most practical proposition to proOMd to give definite 
" go ahead " orders upon the maahinea in ngui to wfaieh than 
haa been so much diaeuarioo. Mr. Eettoring, the Pnrident of 
tha 8. A. E., atmek tha i^oper note wfaco he aaid in hia ad- 
dnas at Ita^ton that a laige onoqgb nnmbar of 90 pv oent 
I wonld auke good onr part in the war, nther than 
to anon patnotioti wudi will eomlnna to involva 



eniooa ddays. 

It ia intereating to note tfant tha gionp known hefora 
war u the " smaller'* airentl inaniizhetnrai% and who made 
np the greater part of the ainnlt indoatiy n it than aiiated, 
are now praetiea^jr aU in quantity produenonf while aome of 
toa large eompaaaa in other linn who ware givtD eont Mwt a 
bewnw of thair groat meonfMaring eapecity ass not yat ia 

JPor aIniMt six monflia nftor tha entry of the United Stalca 
into tiie- war, only two of the eoeapaniaa who eonqKiaed tlit 
ante4}elhim aeronantiaat industry reeeired any Govemiuait 
ordan. The offldal ranon for fhia waa that their ftdlitiea 
wan onall nod fliQr had no kBowledge ol 
and it wonld taika too long to dantop thL_ 
oaetiea with a pngna Ha Manea of wUA waa niOBd. 

The aneonrajcement wMoh tha amallar oMnpaniw UTa 1 
, rae a iye d has almost enelaiiTaly haan forlheanlng fram fiie 
Navy. Nearly every oUur mannfaetnxer in ofiier linea who 
waa able to oonvince the officials of Us ability to manufaeture 
some prodnet in quantity wan given oideza by the Army before 
the older aircraft manufacturers seeaied any buRineaa. The 
Navy fonnd that the Army had practically preempted the 
newer aircraft manufacturing reaonrees of the conntry. Aa a 
laat moit, and with a good deal of trepidation in oAeia] 
qnarters, orders were plaeed by the Navy with the eider part 
of the aircraft industry. 

It is frrntifying to a publication whose interest in aeronautic-K 
ant«(iateK April C. 1617, to see the old aeronautical industry 
gni<)nally eoniiujr into its own. The ideas of the older aero- 
naufii-al" engineers art diiily being vindicated. The aircraft 
propriun lins swung around an enormous circle, and types of 
machines wliicli were advocated by practical aeronautical men 
before and immediately after our entry into the war are now 
to be placed in quantity production. The " stnaUer manufae- 
l-.r-."" " liftv.- inaile good. Hud they been given proper en- 
fonnigL-ment from the start \h< rv would be Icfss reason to 
criticize tardy production todi-.y. 

That the airplane manntartmcrs arc ticlivcly Rcttinj? ready 
for real production is uidiinted by iIjp following summaries 
of several I'aclories con:|, ' d from reports current in aero- 
nantieal dielea: 

Cwdn 4tr»phM and AToter Corp* 

Wliilc :ln in'...lurti..ii i.f ti'iiining plnnea (eatimatcd in excess 
of .300(») liuru;;,' tlic In-.t v.!ir at llic j)lnnt of the Ciirfiss .\cro- 
plane and .Mc>ii>i , BufTiilo. N. Y.. h:is ln-.n wliolly sat 

iafactorv-, tin-re ha.-- Imx'M iniu li (iisii)ii)oiiit[i.i n! i'l tlie output 
of British battleplanes al-d oidi icd from tlic ( urliss fdant. 
Fewer thnn twenty-llvo thus far have been lurnt-il out. 

Of course there must liavc l>epii n ren.son for the delay Vie- 
enusp it a nialter of no manufactnrinc: cons<f(ucnce to the 
Ciirti - I iirporalion whether it prodiir.s batllcpbims or traiu- 
ing planes. Thnt it has mmlo tin- latter type in liirL'c nuuibors 
is conclu«ive evidence that it is capable of finanlity pnnhictioti, 
and, as the difference in norkrtian-lnp bitwecu the two kiudii 
of plane is inniia'erial. it is iici-^sary to look elsewhon foT Ott 
esplanfit inn of the slow iuo\cnn-:it in Briafols, 

One conespniiilinl wrilintr tri'Mi UnlTalo rceetilly said: 

" Tliey «>•?<■ npleri'd to buil'i Ihi.slol liatt!''plaiies here, and 
the Hiiuplo tnilli i~ tlia- only H week or so a<,'o was the word 
to ' j;o nlicail ■ ri i . i\i'.| i rotn the Si^'iial Corji-. So the pro- 
duction 01 liaitli (ilaiies i< verj' small — les.s thnti n dn^en. How 
much this IS? line to a f(>elinjr in Washincton, basf d upon word 
from the other -\''u- of tlie ofcar. ibat liie Bristol plane is out 
of date, and bow much it is due to u conccntrutiou on the 



De Haviland plan^ adudi ia admittedly a better Jlghting type 
and being turned ont m qnantitiaa at Dayton^ ona aamiflt easily 
detenniaa Bnt the order to go ahead indieatea that aaracai 
tomdied Brialola ara wanted anyway,_ and the Onrtin plant 

ia in a poeitioa to ooastmet them rapidly." 

After mantiening the ffiffieulty iu obtaining daaiwone from 
the deaigniog engineen the aame writer eoDtumea: 

^Bot the adnmnieBt of the Cnrtiaa plant ia not aenbr ito 
lam eatnnt of traininpr plnnee— for Amertea ban a eomfbrt- 
•ble anrtHna now— Iwt ita woik on hydroplaota with pontoona 
attaehed and the mew iMe Hying boata tor the tuwy. Ike 
Cnrtin Company baa bnilt a nunbcr of theae for Oieat Britain 
and ia tanung them out by the acores for our own Navy. 

"Bnt the flying boat needs a fighting plane to protect it, 
iad whichever way one tnms the need of aerrieeaUa f^ff*^^ 
eraf t appears essential, though in the waters anrronncGng Gnat 
Britain, where the hnnt for anbmarines is curried oo/it ia to 
be presumed Uiat the Britiah ate supplying defonee M«*liin— 
to protect the Sying bonto as toagr loeoto the undetaea boata 
Bad drop their depth bomha. 

" Than navy craft are all equipped wifli Idhartgr notoi^ 
wfaidi an working well, too. So again one ffiaeonn advan- 
tagn of tanatiiitiy in tlmt mneh abmad'hnt neverthaiaM edhe- 

"Bnt a hfar pkat Kke (Ida eaaaet keep ito ovudialiaii to- 
■ and ul rta woridng nnito intaet ea the nnll amount of 
tiie Mvy will have, or men^ on tialnfaig plaM% if s 
^.,um in that t>'pc is being readied. It eaa M raadito nan 
why ao mneh eonfnBion aa to xAo la right or wrong In flie 
whole aircraft bnnneas exists when thinga whidi I am about 
to deieiibe hmpen. 

"Laat Oetober drawinn were ready for the immediate 
manufaetare of the ' Sped,' or one-seated fighting scout. The 
month of November was wasted trj'ing to make the Uberty 
motor fit this particular type, and finally another motor was 
being tried out when word came to stop bnilding Spads. 
That, word came from Gen. Pershing, and it never haa been 
explained whether he waa confident be oould get aU the acouta 
he wante<l from the French, or he began to see that the scout 
was not going to be of mneh further use as a fighter. Any- 
way, the Curtiss people were to' 1 to build Bristol two-seated 
fighters, and had some trouble with the drawings. Finally, 
in January, they started to make twenty-five Bristols, but it 
was decided in Washington that bomb-dropping de%'ices, oxy- 
gen tank, heating instruments, flare lights, and other thini^s 
be added to the equipment. The twenty-five were held up 
throughout March and April, and the ' go ahead ' received 
early in the present month. The general impression seems to 
Ik< thai the (toverument is trying to make the Bristol do 
things it cannot do, and tbiit the orders for this type will not 
be repeated. 

" Now imagine an organization of several thousand men 
gotten together and specially trained, and then have chaugca 
— fM>rfectly necessary, perhaps, and inevitable- coming along 
to delay and disnipt the best laid of plans. It lakes a long 
time to get drawings ready and models made after they are 
once decided upon, and unless on (inisliing one onier the 
working force is ready to start in with the next order, em- 
ployees cannot be kept. They irill nol bo impraaeed or held 
if ' p.ips ' occur in production. 

" The Government must keep an aye OB the working force, 
esi)eeinlly when it is conmdered how much time and money is 
iuvesied'indiTeetly by the QoveraaMot in tnuning then enip 

plovees. 

• < "onfrrtss and the people generally have no doubt been 

i n ilio impression that much money has been spent. As a 
matter of fact, less tluui two hundred millions lias ai'tually 
been disburse il out ..t ripj'ropriations and aniborizntions Tnany 
times tlint sum." 

Cohlinuin;: and re\crtiug to the delay iu turning out the* 
Bristol t.\ pe llie writer says: 

" They haven't bc<'n built apparently bwnuse Wnsbington 
didn't w.'in! Bristol machines in a hurry, or pos,sib!y ni>t ui alL 
But the n'(iu<>st for Bristols now has been ren< »<<l. Has any 
one i)lanni'd what is to be built thereafter? 'I'be dcsit^ns ou'.'lil 
to ?je ;uTe ur)W, but they are not. Siifrcss in airplai;. liuild 
iii<; will come to the nation tluit loo!;- 1m ii! and plans abend 
iind keeps its organizations of workim i (rained niwbanics 
intact. The Curtiss plant h.is pi i Im il the bulk of the train- 
ing planes and has done practically hU the work for the United 
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StatcM Xavy — a Hpleiidiil job on the whol<> — but the crying ntvH 
is tor battivpluDfs, and it is unfortunate that I)e Haviland 
plaiiCM, such an an* being prtxlured so rapitlly at Dayton, wen* 
nut <irdL'r»l built here, or a ll)uidley Page, or some other 
foreign type that is doing etTective work." 

The Glenn L. Martin Co. 

One of the pioneer Amerii-an aircraft builders who has 
obtained an important ^are of the Army aircraft program is 
Glenn L. Martin, formerly of the Martin Ain'raft Co., of Los 
Angeles, an<l the Wright-Martin Corporation, of New Krun.s- 
wirk, N. J. Mr. Martin's plant, known an the (tlenn L. Martin 




Main t'lxioB op the Main Bciu>ing, Glenn L. Martin Co. 



Co., is located at Cleveland, Ohio. The marhines on which the 
company is working arc larg^ bombing planes of original all- 
American design, which arc to be powered with two twelve- 
t-ylinder Liberty eugine:t. The new plant at Cleveland was 
especially designed for the eunatruction of large planea. It is 




Sake as Above, with the Sliding Uooks Shut 



a permanent plant of steel and hollow tile construction, 300 ft. 
wide by 220 ft. deep, with a me/^anine floor containing ;^000 
gq. ft., and a total usable area of (J8,0U0 sq. ft. Spcciully de- 
signed folding duors enclose the entire width and height of the 
rear of the plant. The doors arc so constructed that they tele- 
scope in each direction from the center line, so tiiat the entire 
bacK of the building can be thrown open. Flans are rom- 
plcte«l for a 500 x 300 ft. addition to the factory. The com- 
pouy also owns 68 acres of land immediately adjoining the 
plant, wliich with very little grading will make an exceptionally 
level Hying Held. 

'fhe Martin organization includes Glenn L. Martin, Donald 
\V. Douglas, Chief Aeronautical Engineer, George B. Fuller, 
A-'.sistant Aeronautical Kngineer, Lawrence D, Bell, E.vpcri- 
iiiniial Manager. Thcs*- men are the active directing heads of 
disign, experimentation, anil production. Mr. Fuller waji for 



ihrw years with the Gtjvemment in the capacity of un aero- 
naut irul engineer. Mr. Rell was superintendent of the old 
Martin Aircraft Company of Los Angeles for seven years. 

Dayton-ff' right Airplane Co. 

The first company to get into production with Amerieau- 
built combat macliines is the Dayton-Wright Company, of 
Dayton, Ohio, which is now shipping an increasingly large 
output of De Haviland 4 machines each week. Them; planes 
go out fully e<iuipped with all military and aenmautical in- 
struments and a<'i-essoric8. 

During the week ended June 15 the Dayton-Wright com- 
pany shippml 82 complete De Ilaviland 4*8, tie rate of produc- 
tion varying from twelve to fifteen nuchincs per day. Over 90 
De Haviland 4*8 were shipped from this plant daring the 
week ended June 22, and at the time of writing (June 29) the 
company had shipped over 300 of these planes to France, 50 
of which hod been set up at the front. 

The production of these machines ha.>< increasetl materially 
each week for the past eight weeks, and unless unlooked for 
nmdilions prevent it will without doubt shortly go to thirty 
complete planes per day. At first the practice was to make 
a complete factory flying test of each maclune for one hour 
at an altitude of 10,000 ft. The company is now making 
this flying test on every aisth machine. They are llown at 
Wright Field, the company's private flying field adjoining the 
factory, with complete military load, except bombs. 

The company's factory at Moraine City is now practically 
an enormous a!>su>mbling plant. Three neighboring plants sup- 
ply the larger wood and metal parts, while approximately 40 
direct snlncontractors are furnishing the other parts for the 
machines. The woodworking shop at the Moraine City plant 
is now in course of removal to a new building adjoining the 
main plant, which will give considerable additional space for 
assembling the machines. 

The Dayton-Wright company has been laboring under the 
same difllculties us other manufacturers in regard to se<-uring 
information, receiving an amazing number of chaiig«'s, and 
awaiting final instructions to go ahead. The first De Haviland 
4 wa-H completed and flown last October, and had it l>een pos- 
sible to decide definitely to go ahead with a lot of De Havilands 
without change, their ))resent output would have been probably 
thrice the number of machines which have been produced to 
date. Production now is, however, going tiirough at a splendid 
rate, and it will soon be a question of adequate shipping space 
for the planes rather than of weekly plane production, from 
this plant. 

Dayton .Vela/ Product* Co. 
The main source of supply for tic rods and turubuckles for 
the De Haviland combat planes, which are being constructed in 
various plants in this country, is the Dayton Metal Products 
Co., of Dayton, Ohio. This company has 2300 employes on its 
pavroll, 500 of whom are girls, and has a maximmn production 
of ■2;-),000 De Haviland 4 tumbuckles and 6000 tie rods per 
day. There are 1'20 tic rods and 80 tumbuckles to this plane. 
Albert B. Hilton, Jr., is the active manager of this plant, 
which, in addition to the airplane work, is producing large 
ipmntities of onlnancc material. The company has had the 
common difllculty in maintaining its skilled men on account of 
war conditions. To overcome this, in a measure, they are 
running a school fully cquipi>e<l with automatic screw ma- 
chinery in training men for their special work. Every effort is 
made to make the working conditions at this plant sntisfactory 
to the employes. One of the features of this phase of effort 
is a completely equipped Red Cross department where minor 
or major injuries can be properly care<l for by skilled doctors 
and attendant^;. One unusual pliase of the Ued Cross Depart- 
ment is the dentist's office. Mr. Hilton believes that a con- 
tended workman is not one whose teeth arc in a poor 
condition. 

The D. M. P. Company is working day and night shiftii. 
The night shift comprises about one-third of the day force. 
Another interesting detail is a desire to ansist its employes 
through the employment of an " employes' attorney." This 
functionary will exert his best legal offices to assist employes 
who have ordinarj' outside legal work, from the collection of 
just debts to securing the adjustment of matrimonial 
difficulties. 

The tool department of D. M. P. Company produces most of 
the special tools requiwl for the work which calls for a toler- 
ance of .002 of an inch. 



Digitized by Google 



War 1, AVIi 

AtnmaHmt Plmt and itfatnr Co. 

Thi> AeromiunM PImw and Motor Co., of Keypoit, N. J., 
is utie ut' tb« MBcerw which was known prior to m war aa a 
" aauUler " coummy. Sinre then, however, tii« company faaa 
gnwa to vtmmmhle proportioos. The claim ia made for Htm 
rompanjr that for its number of amphiyea it is producinc' more 
complete maehioes than any othar Amerieaa concern. This is 
baaed npon a ratio of 100 men per machine per week. Their 
prodoetMm is now approximately twelve Navy machinea every 
seven days, which gives a total of twelve hnndred employes fov 
this company. The compaiur ia fabrieating all tbe paita for 
the Navy maehiiMa, with the axeepUoa oC prapeUen, tnm- 
huckles, wire, and mdiaton. Kine complele nudiiiNa mn 
shipped from the faeloqr dnvbir ths w«ck aided Jane 22. 
With each four m achins s oae set «f apani ia eompletod, con- 
sisting of one and ono.half pontoons to n msofaine, and enoqgh 
wire, tiunhnckles, cloth, ribs, stc, for two additional maehuMs. 
In other wwdi^ the flgnin twdve wpwtnt a nine ooniphto na- 
chines and finse aels of miss. 

During tfae weak endsd Jnne 89 the eompany pradnosd ten 
complete oaebinsB and three seta of spans. The ratio of com- 
plete mndiincs to spares can be atataa in adD another way. A 
conpleta BWfiMnw eqnak 79 labor bonrs; a obmpleto tat of 
aparea eqnab 82 labor boniBL Up until Jnne 26 tua eempany 
Imd prodnead 50 eomplata Navy neaulanes in ndditioit to 
spaisa. Their fona sngagad in praanetiTa airplana labor 
numbers between 800 and 900. 

Tike usnhlc- mannfacturinf; area of the Aeromarine Com- 
jtany's lioat shop, paod room, doi>« room, end metal shop bss 
been nosntly dowwd, and in thrso nHwtu' Um r nwiimy 
will b* able to tnni oat fk«m Ave to rix water or hud mniilifasB 
per day. 

Utril A Vought Corp, 

One oC Ilia IfaMt pioMB of AaMriaan niiplane dasign and 
woflfansndiip is fonnd in the advaooed tniininr two ssntar 
Uplane oonitnicted by Chance H. Vought, of tne Lewis A 
Toq^t Con>-, of Lsqg Island City, N. T. This uiaeibine has 
sacflSKfully passed its odieial teats at HeCook Field, Dayton, 
OUow Ita power plant ia n IM hp. HiapanfrAtisa euine. 
The Vonght maeliino is said to be the ftaint nnehina for ita 
honepower of whieb thers is amr noord. A ray sneeeaatul 
eflbvt to stnamlina all oztrnial mtinga has bean mad* in this 
naddne. The main plana ilttinga are all eountansnnk and 
covered «v«r so that tMgroflar no air lasistanes; Thaeoraring 
for (bcae fittings ia a sniall aectloB of iiiiiniriiifff^ fViM n pos- 
sible to notetSe maiH&oa iSm taaatt&m at anv fisu. It 
is mulnr^ldotl on good anthorilj that the Ton^t biplana will 
be put into proiludtion Ott a Uugo soala for an advamad train- 
ing machinp. Its and low s p eed nnga is aatiatae- 
tory, landings which were wttMSSOd-by tbo writer being notable 
for the wi^ the piano alighted. The start of seven] flights 
at the BBM time ahowed Uiat tbese naetiines an nU* to get 
off the ground after a rar dboit san, and dimb at a rate 
wUeh riwpa an nbaity in (iu laapeet k aneas of aooM bighei^ 
poweied f omign planaa of similar wing aiea. 

Th« BiirgtMi Co. 

Ainruft iuM-stigatioiis nt Washington tlovelopwl the fact 
tlial itroiluctiiin i»f Xasnl aircratt had pr(>irrvsiie<l prf>pi»rtif>ii- 
iitcly v(>rv inui'li ln-tter than the Army. Thi> Burgess Co. of 
Miirlili'licaii. Muss., has i>li(\i<l an important part in the pro- 
(liicti.iM 1)1 XuMil iliii rail. I'liis company is now employing 
HHH( |>c<iplc, 1111(1 is rr|.(irliii upon gooil authority t<i Iuim' 
turrK'il out .-rM'iily traiuint: >oaplanes for tlif N'avy tliiriu^' 
.hnie. The oiiiiijiariy is lytiially rxr<-ciii!iL,' ih'- < io\ iTiiiiK-tit's 
(iicnIik. (luii aiiticiliatioiis, Jiml ihcy arc Iiiakiiitr ilcliv iTif,s well 
\Mthiii th>' [M ixiils ronlr.'u tiHl for. This company's i-ontrai'ta 
oil tlifir pxixnt xtii'ilulr will lir i i •mpli'lt'il in tht' ni^ar future. 
Like many other <'<iiii]>a!ii<';-i, thi'y arc h:iiMlira])|icil in not liav- 
ing large enough l ontiiming orilerv to jilan ahead. The or- 
ganization at Marlilelienil, in e!.:'.rL:e i.l I'rank h'liHKell. is one 
that ha« done cxeolleut work in iIh' ilrv. loj inent nt ^eajilancw 
along iicientiHe lines. I his ortrani/utioti is in.w .h v cuiiig its 
entirn enervies Id quanlity |irtnluetioti. whiili iieee»itates lay- 
ing a.side "lie (lesiirning of experimetital planes, ami this sug 
gesti* a fioiiit whieh a|iparent]y is bfuitr ovorl(>oke<i in the talk 
al)ont qiianiitv jiroiluelioii. The eouij>aiii<fi (fhoulil have .suffl 
cieut continuing unler» to keep their organizations going at 
full capaeity, but it would be for the best interests of the Oov- 
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ernment if when SUch orders were placed the airplane engt- 
neen should be eneonngad to paralM produetioa eOorte iritb 
original design for ftatnie raqninments. 

Curti$s Engineering Corp. 

I'd develo] , I he ftirplanp along scientific linwi through ex- 
penmpnlani;;. liaseil iifion knowleiige uf military and com- 
merrial reiiuiivmenu is the pur]>a'ic of the ("urtifs.': Fngineering 
Corp., of Giirden City, L. 1. The permaiinnt concrete and 
steel buildings » liich the company lia.s erected are divided into 
researeh and i iiirn.'M rmt- i. iKirtmeut.s, a complete reference 
library on the airplane and the patents affecting its advance- 
ment, a wind ttmuel, and oomjilete testing apparatus. 

It i."* not the intention (o handle production work at this 
plant after tlie war. Its entire facilities will be devoted to 
development work for the CurtiM company at Bailalo and for 
any other individuals Or wmpaniwi who nay wish to make nsa 
of its facilities. 

The company is at present doing production work for the 
Navy. The type which they now have in pzoduotion at GardSB 
<:ity is a large Naval bombing flying boa^ pewsred with tw» 
Liberty twelve^cylinder engines. 

r*« r. F. Swmeeriiv Corpw 

With a ^lant quadrupled in capacity to that required before 
onr entiy in tise war, the L. W. F. Engineering t'orporation 
of College Point, L. I., ia now in production on N'avy flying 
boata. These are large machines with one Liberty motor, 
equal to probably three training seaplanes. Production at 
this plant has reaeb^ figures Batisfaetory to the Nnvy. 

The L. W. F. Corp. has Win doing upon their imn iviiiia- 
tive some very interesting ejiperimental designing on a lif^hting 
plane for the Army which embodies certain surprising and 
original featurea. One of thene new models has undergone 
suecessfnl preliBunary i' i. 

Fiaher Uody Corp. 

One of the largest sources of production for day bombing 
machines is the Fisher Body Corporation of Detroit, MidbL, 
which first began constructing airplanes on rccei\ing an order 
lor live hundred Standard J s. Tluxe machines, it is under" 
stood, were all completed ^rior to the close of 1917. 

The <-i>mpany for soma lime has been working on the Oe 
Haviland 4's. It has more than doubled its pro4lucti\<- air- 
plane facilities, and is now in production on the l)e Haviland 
machine. About the middle of Jnne the eompany had com- 
pleted ita first hundred DH-4's, according to reports. Stocks 
of parte am well ahead and when the company reaches its 
prDouflliva capacity the large bombing naehine will be tanH^ 
out probably at the rate of lor^ per wy. 



Qovonmani TM for Landna Aliplanee 

The Lanaina Aiienfl Company reeently shipped for oOMal 
test thro* of their all-steel sing ie se at er airplanes bmlt on the 
variable angle of incidence paneii^ 

Few of neae niaeliinei wasa Isfarieated in six wudm under a 
SOnditioaal Government OOntrsct calling far n high and low 
sp e e d with mililar}- load oonsidsnbly b^ond die range of any 
of tfae fast planes now OB tks fighting fiont. 

These planes, in nddition to the vnrinfalamugle principle, 
v> ill ) < equipped with variable pitch all-metal propeUerB. The 
priiieiplc of flds variable pitch ]>roueller has been sueoessfully 
applied in the metal air screws wnich are now being manu- 
f^nred in quantity to drive the radio seta on American com- 
bat machines. 

A variable-angle machine is recognised as marking a great 
advanre in plane construction. Paul Schmidt's machine was 
not a success because the shifting of the angle caused a shift- 
ing in the center of pressure. Tliis has been avoided in the 
Lanzius machine by the original cantilever construction, with 
the azia in the center of the planes, whieh are controUea by a 
lever attached to a worm gear in the cockpit. The planes oan 
be shifted with no more SSmt (fasn invotVed in changing ths 
giiini in an automobile. 

The (ir»t motlel uf the Lanzius machine to be tested under 
Government auMpiccs was llown at Langloy Field about thrse 
months iigo. It was a smaller machine powered with a 210 bp. 
8 cylinder Sturtcvant engine. 

the imneiple of the machine was thoroughly demoostrstsd 
during this test and as a result the Lanzius Company were 
ordered to build four larger machinea. 
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For sfvcral week.* two separate inveetifcatious iiito <listiiirt 
phases of the aircraft situation hax'e been conducted. They mre 
■Htill in pri>;;ri^N. Oui' oiiIskIc uf Cungniis is to detenuinp 
vb«ther, aa alldged, there have been irrasnlarities or erininal 
delinqueneieBi and one by Congreae t» tnuting an inquiry into 
produeticm. 

The latter condncted by a sub-committee ot tht! tireak Com- 
mittee on Military AlTnirs of the Senate with Senator Thomaa 
aaehainuui, bah :it practically all the tine lince its appoint- 
ment in personal inRpeetions of and inqniried at eastfrn oir- 
plnne plants for the purpose of seeuring data preliminary to 
the fontinuance of the inquiry with witnesses at Washington. 

Until this inquiry shall have liecn pomplrteii and the com- 
mittee'g report submitted to the Senate no specilie stutemeut of 
the committee's possible findings will ba made, but it has been 
permitted to become known in advance in a general and un- 
official way that conditions have been found unsatiafactory. 

Tliia, if true, is recrettnhic, for it would M'oni to mean that 
mueh the same condition exists now as I'or months past had 
been found fault with both in and out of Congreae, whirh led 
to the investigntion of the whole program last winter, and 
wliirh in turn eventually reanlled in the reoomniendations 
that were one of the chief factors in bringing about the up- 
heaval and reorganization which an now historieal. In titis 
ronncdion there is. however, one bopefol iign, for while in- 
dividual in' Tii'" r- lit' tlio cnmmittee are quoted as ssying that 
present mi; 1. ; i ^ are n<.t satiafactory, they add timt the 
point haa been reached where production in quantity may soon 
be expected. That is better. 

An interpretation of this comment is that the Bureau of 
Aircraft Pradnetion is not following beaten paths, bat mlfaer 
that under new management the program is rapidly proirres 
aing and that though the line of demarcation between i^rodnc- 
lion and quantity production has not yet been reached, it not 
only soon will he, but wrill also be pa,s*eil. The whole effort 
of the Bureou is concentrated to this end. Its attitude toward 
the public is dinuutrieally opposite lo what their ezperienee 
may Imve led them to c.xpept. Semi-oflicially. it may he stated 
that the poliey is and wdl be one of iicrformame uiid tiol of 
promise and that there will he no otliciul )>uhlii'ity, at Icii^t 
until production has reached a sntistui'lory stnce and ship- 
ments have aetunlly been made. A i-lutrt of a<-«i>mpliijhment 
will then he hunt; on tlie wail as it were, that all who run 
may lead, and reailini;. realize that while promiee is often 
pmainf and c*bilunitin>.'. perfomanee is the better and 
stranger means to a desired end. 

If it ever einated, the time has now passed when t he Ameri- 
can people can be eamondaged with roeeate promises that the 
fabled pot of gold lies just at the foot of the raiid>i)w. What 
tbqr want are rcaolts. They expect, nm entitlrd to, should 
have, and will be aatiafied witii nothinier else. It' the above 
veirion of the purpose of the production division is correet, 
this is jnat what they will get— nothing less. 

Commenting «|>on this and other phases of the subjopt. Hon. 
F. n. Dent, Jr., ehainnon of the Committee on Military Af- 
fain of the United States House of Representatives, in a 
statement exprtesly prepared on Jnne 2i for this joamal, 
(aid: 

" While I am not an expert on aviation or aeronautics, from 
the testimony before the MiHtaqr Committee of the House^ 
it is my humble opinion that tbis bran^ of the Armjr hu 
played and will roniuiiie to play a vaiy important function in 
the present conflict. 

"1 think it is somewhat nnfertnnate that mmora, Unding 
expreasioa in the press of the country last summer, indneen 
the people to take too re^ a view ef tbia bcaneb of the 
service. The resnlt was that the country AnaDy became dis- 
appointed. As a matter of fact, while this branch of the 
semee has not been built up a« rapidly as it had been hoped, 
at the same Ihne it baa been by no means a failure; The in- 
fbnaation T have at tbis time is that prodnetion has now 
rcnehed the point where the program ean be saecceafully car- 
ried on. 

" It is gnttifying to know that tbe young men of tbe eomi- 
tiy were ao cnger to join this fanneb of tlie serriee that the 
Department had to diMontinae enlistoianta. 



Wa have eveiy reaMmable expectation. bowsTcr, that 
prodnetioo la now apon ita feat and it ia believed that it will 



he a question of only a short time when this arm of our foreca 

will be doing ever>'tbing that the American people couM 
desire." 

While the Congressional debates which followed the in> 
vestigation by the main Senate Military Committee developed 
what Senator Wad.sworth might describe as a very large 
amount of variegated information, they also reveale<l facts and 
tiguri's which arc valtiahk in indicating the progieas that had 
then been made in the air prognun. 

These ligares show that in a given week there were shipped 
from United States factories 110 primaiy training planea» 
nineteen advanceil training planes, and seven e<imliat |)lj<ucs, 
and also 241 primary training engines, nineteen aihiiticcd 
training engines, and eighty-si.\ combat engines (LilHM'ty 12). 
During each of three other weeks there were produced re- 
spectively fourteen, thirty- four, and thirty-seven bombing 
planfti. In other wwda, in four weeks United Staten plants 
))riMluced 211 primsry, advanced and combat planes, while 
Kngland and France are credited with a combined monthly 
prodnction of a|q>roximately 5,(XHI planes, of which about 
J.IJiMt ail- iriii'nit'm tiirfd by the former, and 2,000 by the latter. 
Tbis produftuin further contrasts with United States require- 
ments at the front, which are piseed at 2^900 planes per 
month to meet replacements, etc. 

These figures also sIkiw that at the time they were com- 
piled the United States had in France. 1,6.19 planes, of which 
323 were combat machine;^, uml .i.TliO in this <»nnlr}', and that 
of the 13,(KH) machines wlm h the United Slat4>s contracted to 
have maimfactured in I'runce Mini Kngland, tt»e former num- 
ber is all that had iieen deiivenil. It was developed that tUa 
cDunlry is mannfaeturing the Ilandh-y-Page. Rri>tol and de 
Huvihind ty|>ea of planes and that 107 de llavilaud recon- 
niiissance maehinen had he<'n delivered to the United States. 

Oilier information developed was that our single-seater 
pui-suit |)lanes are manufactured abroad, and that many of 
the machines of different lands are made of Amerioan raw 
materials shipped to France and there assembled by American 

nicclinttirs. 

In ri'_:,ni N> engines, a total of IfitL Lihertiea had been 
dcliveir l ri. ili,' T'nited States Ariry and Navy, of which Sfil 
went ti' ti l' ti>nri. r. and I8t) to the latter. Both France and 
England placed nlrll■l■^, tor tlie Liberty engines and of the 
3,000 ordered by (iri at Britain eleven hud been delivered. It 
wss also shown that the Bugatti engine it^ heiii(; made at the 
factory of the Duesenherg Motors Corp., F.liz:ibetli, N. J. 

Information developed on machine guns \s that tlie program 
udls for 220,000 in addition to 76,000 contracted for: that 
tiie Browninir heavy airplane t:un is bcinu' produceil at the 
rate of l.WO per month; that 1,500 Marlin airplane guns are 
available and 40,000 have been ordered, and that the Browning 
gun, which is ayDehnmiaed, is to be substituted for Ifariina 
for airfdane purposes. 

In addition to the above there is information from souiees 
supposed to be oiririnl that plans have been practically com- 
pleted for the manufacture by the United States of what ia 
said to be a t}i>e of the fastest scout machine that flics. This 
is a late model of a British single si>ater fighting biplane, the 
flr^l of which appeared at the front about a year ago, and 
which is capable of doing every stunt known tu flying. It ia 
understood tlmt Ibis condition has been brought about by the 
htability of French and Italian mannfactnrers longer to* turn 
out seont nmchincs f sst enough to meet the needs both of their 
own and our aviators and that if the United States is to take 
ita proper plaee in aaaiating to acquire tbe maatwy «f tbe air 
we moat nndertake the wtwk of making tbe light as wdl aa 
heavy maebinea. The exact identification of tbs machine baa 
not been divnlgad. 

As to eost, the air Mcomit of etpenditoras ahowa that np 
to Hay 23 last ^8^H369 bad been qwnt for planea, propei- 
leia and apare paofta; fMQ,M347B for cuginea and qMna, and 
$28«41W,tl8 fur maehine gSM, and tbat the total of oMignticaa 
for Oeae and other things aa of timt date ma «86»,83I^Q74 

Fran thia data and other infonnatioa, the deduction ia that 
prodnetion is neitber going baekwurd, nor is it at a stand- 
atill, but on tbe other band la going torwaid. It ia grati^ring 
to atate tbat tbia condBtifln npofiea aSkn to the Army and fba 
Kavy. Rear Admind David W. Txykr, CUaf ot tba Bureau 
of Conatnietion of the Niavy Department, who veiy rar^y 
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A Stpdt in Stkramlis'inu: Fhoxt View ok an Italian 

WHICH IS pAirfifU 

/'fcolo Wcttcrn 

makes a statement for publication, permits hiiuj^lf to be 
quoted brielly to the effect that " the Navy's aircraft urodue- 
tion is well iii liand and shipments arc proceeding with regu- 
larity." 

While coniplaint.« may have been justiflcd at the time that 
mueh valuable time had been lotit in trying lo develop and 
standardize the Liberty engine: that iactories were clianged 
over and back again for the produi'tion of different engine 
types; that contractK for the manufacture of the Liberty were 
eaneelle<l altogether or contracts for foreign engines sub- 
stituted and that all tliese things, due to changes in plans in 
France, caused delays in the progress of the air program, 
they arc now largely annulled by tests and expert opinion that 
the Lilwrty XII is in the first rank as an airplane engine. 
Similar criticism, for the same reasons, was applied to airplane 
IWtories, but in view of impro\Tng, but not wholly overcome 
conditions these, too, must now be somewhat modified. 

On the other hand, there is still mueh complaint, and mach 
evidence to justify it, that some airplane plants arc now 
either shut down entirely, or are running under capacity and 
that some engine factories arc not being operated at anywhere 
near their capacity. Promis«>s of further owlers ar4' stated not 
to have materialized promptly, and yet moiuifacturers are noi 
allowed to fUi in with private orders. None realize the hard- 
ships this works so well as the manufuclurers theraselvea. 
These are only a few of the criticisms licard. Wliat can and 
should be done lo relieve this situation and spr«><l up produc- 
tion? One remedy lies in the adoption by the Government of 
a code of principles such as was printol in a recent number 
of AviATiox AND Akkonaitical ENiiixKKRiNa. It is re- 
printed here: 

1— Orders should be placed at once for a sufficient number 
of planes to prevent the closing of productive aircraft plants. 
A continuing mannfarturing program should be decidecl upon 
without further delay. 

2— Immediate " go-ahead " orders should be given for the 
completion of a definite number of mucliines without changes. 

3— -Changes and im]>rovement8, where indicated by ex- 



.M.Hcui Ki.YiN<; Boat — Thk Neat E.vuike Cowling of 

LAKLiY NOTEWOBTUV 
Vtvraprr CrIon 

pericnce or necessity, to be made iu the nest specific lot of 

machines. 

4 — Full advantage should be taken of the experienced en- 
gineering and production experts of the aircraft manufac- 
turers. 

& Substituiicm of materials of e<|uivalent physical charae- 
terislicij and strength should be permitted, when it is imjios- 
siblu to live tip to speciticaticms without invohing delays. 

t> — A direct channel I'or the constant (low of information 
from the responsible (if)vemment official to the contractors 
should be r)pened. When an order is placed the manafac- 
hirer slioubl be imm(>diately given all available information 
reganling the particular machine or machines. 

7 — Orders for complete machines should be placed with 
res|>onsible contractors who should be held strictly responsible 
to the Government under their bonds for the delivery of a 
definite number of machines, 

8 — Simplitication of Government cost accounting methods in 
the plants, so as to eliminate innumerable minor and tei-hnical 
disputes between Government accountants and the manufac- 
turers which result in retardation of ]>roduction. 

9 — Original American creative work and design should be 
encouragefl in every way. 

Tliesi- essentials to production reflect a composite of the 
ideas of the leading manufaclurers themselves. With the 
supply of air{>laiic parts, such as propellers, being in abund- 
ance and with the delays in .spruce prodnction being over- 
come, it is sugeested tliat the quickest way to speed up produc- 
tion and get fully equipped machines into the hands of our 
aviators at the front, in the shortest possible lime is for the 
officials charged with this duty to adopt and follow some such 
plan as outlined. Speed and more speed; airplanes and more 
airplanes: prodnction and more production — these are the 
need of (he hour. These only will justify the millions and 
billions of dollars appropriated by Congress for the support 
and continuation of the whole air program. In this way only 
can this Government keep the faith with the Allies and war- 
raiil the omthlcncc of the American peo|>le. 



The Airplane Problem 

By An .Aeronautical Engineer 



Much has iN-en written about the aircraft .situation and its 
personnel both past and present. The industry has Wn the 
mark <il' iiiv«>siigators and (he investigation of investigators, 
and now. nt liist, we seem to be snfcly started on the right 
path to ]»ri>du<'lion. 

It is not the purpose of this article to criticize the ad- 
ministration's policy, nor is any criticism wliich is not con- 
structive of any permanent benefit. It is not the intention, 
either, to give a detailed account of the status of aircraft 
production today. To do so might entail the divulging of 



confidential information, tending to give aid and comfort to 
the enemy. I shall do my best, however, to state briefly, and 
in a non-teclitiicnl manner, some of the many ditTiculties at- 
tendant on quality production of aircraft. 

The problem of the airplane is highly complex : many 
factors contribute to make it difUcult of analysis. Perhaps 
for a full understanding of the situation which confronted 
our country on the declaration of war, one cannot do belter 
than give a brief historv of pre-war aeronautical eneineering. 

When the Wright Brothers on December 17, 1903, at Kitty 
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Hawk, N. prorad for all time that the lU^t of heavier- 
tfain^ir BMBiiin— warn not a possibility bnt an aetaality, tlioy 
not only jntradiiMd as to a new era of lo«notion, bat also 
to ma amaal viiipB Held of engineering. To the end that tbey 
mi^l not be lobhfd (>f the fruita of th«ir labor, their methodfl 
•en slumided iu mytiiery. Tbe aeronautical world has not yet 
«nt off tbis mantle of tbe onnatnral. 

The above statementa have been made because they have an 
indirect bearing OO tbe questions of the present day. Even 
now, aviation is viewed with great fear by a large number of 
people who believe there is something uncanny and weird in 
eonneotion with the conquest of the air. Engineers fail to 
consider aeronautics as a science because it does not firil under 
the definition of beinpr classified knowledge. 

A collapse of tlie wings of a machine in air is not due to 
faulty dotigii alone, but to disregard of fundamental principles 
of niuclianics which arc unalterable. They apply as surely to 
an airpktne as to a biid^rc. There in nothing new in the idea of 
an airplane at ruciu rally : the forct-s to which it is subjected 
are now quite well uudersto(Kl and the calculation of the stress 
in component parts becomes a mere question of the application 
of the rules of elementary mechaniw, A stress diajmiui, bajied 
oil reasonable ossumptionN, is ipiitc a correct diagnosis of an 
airplane structure. The more or less " cut and trj' " metiiods 
of the Wrights have come flown lo some extent to the [)res4'tit 
day. There have been no wonderful rmlical changes in the 
machine as a whole, merely refinement* supjrested by piMtieal 
BXjierience and wind channel experirnpntation. 

I''«)r the airplane a.-^ nn cthfn- I im ni-i of trniisportatidii. tlic 
old Wright Model B has ii«?vi'r \n'vii iiii|>rnved upon; nil t;aiii-i 
in speed have been madr at the ex)" ii-i "\ sa<.'ritlcc uf power. 
The question of speed, by the way, t.s i i ■ :arplunc"s one ohuuce 
of ultimate utilization, since as a ctirr. > vi r. it can never hope to 
rival iitlier means of transportation tnuu nn iconoinie poiTit of 
view. 

From tlie Wriirlit>" |iiiiiislukiiit; luellioii nl' t .v|is:iuiaiilL4liou. 
the airplane paKsjd into tlie han<ls of crack hic\i le luli'rs and 
iliircdevil performers who liailed ihe luveulioii as a new vcliide 
with which to thrill a hlas6 public. Many of the trick 
manoeuvers of these aerial acrobats, such as looping the lor»p, 
ami spiral dives have now lieconip part of every l adet's tl.\ing 
curriculum, and jiroveii jiist whnt a machir.c was capnljlo of 
■withstanding- « hen in competent Imnils. 

At this early puriod bcture the more ni cut exacting calcula- 
tion and inspeetinj? of machines, this "stunting" led to many 
serious acci<lents: we were more prone to eonirratulate the 
livers on their nerve than to feel increasiiii.' coulidcmc in the 
safely of tlij^ht. Kndeuvors were iiiaite to pruiiiolc the 4mI- 
vanceiuent of the art by tlyiinr tmirnamcnts and meets; but 
after the first < fTeeUs of a ni'w sensation had worn off, these 
efforl-i slumj)c<l for lack of financial sii[)[iorl. 

The first institution of learning of any repute to give the 
airplane consideration from a technical sta:ni])oint was the 
Massachusetts Institute of Techlonogy which Iniili an Aero- 
dynamical Laboratory to house a four-foot wind i lianncl in 
Cambridfje, Mass., in lOIM. This installation was almost 
identical with that of the National Physical Laboratory at 
Tcildinijlon, England, and nt that time represented tbe best 
Oqulpuient obtainable. 

The above lay<iul with tbe wind channel and model basin 
at Washington constituted tint ODVBtiT'a WB iorth labaiHtoriM 
at the start of the war. 

Prior lo the dcclaralion of war l:.v I'..' A'.lies in 1914, there 
were several ilull years for conimcrcial aviation. A few 
factories were sinrtcd to turn out machines for exhibition 
purpost"s. and tinally a very few for the Sitnial (^orps, jVvio- 
tion S' i; III. and for the N'avy. 

\\ lien war was declared iu Kurojie, aviation received it.« 
ltr^l real serious impulse since tlie time of the Wnebts. The 
nurni roiis orders placed with our few existing airplane plants 
by ;'oreiini nations were the ruie-c nt £;reat cxi)ii'i- ii 'i. an<l 
of the installation of seie-iniic metho<ls ul' etlicicncy and 
staiidanli/.alion. I'roliiihlv of the disagreeable elfects of 
war orilers was the int roiluction into the indu-lr\ of ninny 
crati> tinaiieiers who thought to line their jiotkets at the ex- 
pens<' of the .Allies and cmploytMl ent'irieers of doubtful knowl 
edge to supen'ise the work fmiti :iji rn^'ineerin-; i mi The 
engineers who worked for such compiinies gathered loficther 
more or less valuable information on weights and performances 
tor their own personal wfo. as fhey migrafeil from factory to 
factory. 

Such small information as there was, never found its way 



into book fom. Indeed, «n eogiiiMt't valne to a oompoaiy 
■eeinod to rest more <ni his reputavoB tm a klaptomaniae than 
on hie value ns an aeronautical ezpeit. Wfiither the ma- 
chines they designed would fly or not «H moio or lees of a 
gamble and depended more ou the state of the compaqy't 
ezebeqtMF than on inherent feature* of design. There waa 
no riraiiny house of infaruatioo in aeronanties as in other 
faiiDdMB of eugiueering, a state of affairs which bolstend 
op the idea that there waa not mneb known about aviation as 
a saenea. 

Due to the complex character of fluid dynamics, there is 
perhaps no physical srienoe where more empirical formulae 
arc employed than iu aeronautics. Tabulated data on aero- 
foils, engines, full-flight performance of machines, weights, 
etc., are of the utmost importance. A logical system of units 
should have been adhered to for tbe purpose of forming a 
rational basis for future design and facilitating the OOU- 
parison of the existing types of machines. 

Thus the start of the war found us wholly unequipped! as 
regards information and persouneL The iiund>pr of true 
aeronautical experts in this country could probably have been 
numbered on the lingers of one hand. We had, at the most, 
two large aviatnm compani**, the establishment of wiueli, aa 
I hove pointeil out, was due to foreign relations. It waa to 
these meagre bureaus of information that vo tuned and 
asked for quantity pniduetion of aircraft. 

The failure to produce airplanes under the old rcfjime may 
be found not alone in the legacy of pre-war aenmuulics, but 
in the ai>iiointment of many Nelf-styled uerotiuutical engi- 
neer!-, and the desiire of production cxjicrls to tollow a Bilile 
of automobile nil''-- ami h' ji lu|''. lunierypbal automobile pro- 
duction tiietliod.s : I 'he uii[ii.iiir. Muiiy <i!' these gentlemen 
brought quuli at 1 in.« 111 truck disigii and motor car acces- 
sories as au ad<laioiuil <lowry when they joined the ranks of 
aviation experts. l'erha|itt some of these interests were not as 
keen to help the fJoveniment as to help themselvi^; {verbups, 
with 1-.. ( t. insight into the commercial future, they j idged the 
air|il.iJie liicir hvitimale prey when the automolnle had ceased 
lo l)e such .-i ]uerati\ c soiui i' ni it ■ iiiie. IJy many it is believed 
that automobile |)rodiietu>ii luis leai iieil and passed its highest 
|H>iut in tliis eountrv. 

The foregoing |)aragrapb may seem irrevelant to the sub- 
ject, and may be iloliig the industry 0 grave inju.-^tlee, With- 
out a doubt, j>hen.inieiially rapid expansion placed the most 
havoc? with the bojies of an air t1c<^t iti the early period of the 
war. In many factories, no attempts at order were made, 
and the stock-room methods were a disgrace to an.\ syslcin of 
i'IIi<ieucy. Production was tl.si cry. Vast iiiianlilies ol' ma- 
terial were ordered and a large number men hireii. 

Probably one of the important sub-items in connection with 
the rapid increase was the <|ue«tion of the draftsmen. Most 
of these men had never seen a machine, and some even lacked 
acquuintaiiee with a common or garden scale. Tlij;iik- to 
careless dimensioning of parts for the shop, the asreiiilily of 
more than one machine turned out to be a "cut out pii/. h "; 
and !ti wius natural under the circum-stanees, the workmen 
ijccame skeptical of the knowle<lge of tbe engineers. The fac- 
tories were to produce something — what they were to pro- 
duce they weri- by no means certain. When the men in author- 
ity were told wi.at was wanted, they were held up by lack of 
offirial ■■ iri' abend i i ■ > 

Between civilian and military autliority clmos reigned su- 
[ireme. Orders were i.ssued and counler inandeil ; cbangea 
were ordered when the machines were in the lussembly stage. 
Types were accepted and abandoned on a<lvice of Intelligence 
Departments. Nowhere was there a semblance of order. What 
the iiidu.stry really suffered from was tho Isck of the j ftftiliflll 
which comes with one-man authority. 

In the adaptation of foreign machines, the draftsmen and 
meelianic question again appeared. Due to the continental 
system of drawings and the fact that a large part ol ti c 
final linisliini: and assembling is left to tbe workman on the 
other siile. foreign drawings were on enigma to our work- 
men, and their translation by our draftsmen and engineers 
seemed only to niaki' matters worse. 

Further, we lack Ilic old worbi artisan and skilled me- 
elianic. These men have hi^n 'n a large extent replaced in 
our industrial rank^ by automalie machinerv'. We s ihstitutcd 
their moll. 111. aiel to a degree iheir skill. Bui a [i. ii bine is 
devoid of creative i,'eniu-.. Pmbably the most notable example 
id' the old way versus the new i> the llispano-,'sui7ji motor. 
This motor, while in <{uantity production on this side, could 
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hardly be sniil to !»• u )>n;<lii<iiiiii iiniimsinim ill tlui eouutry 
until riMiipiiiatiM ly rficiiily. It wilh miiy atier uuuiy weaiy 
iii<>ii:li^ i t . V I . rinu'tiiuimri iiii many |>art8 of this motOV tlutt 
it iMTtiiuo a luai-liiiiL' and nut a haini proposition. 

Perhaps an cmu ix itcr i 1 .Mnit m ut the ditlicultie^ of try- 
ing to desi(^ aud jtroilme au article at one and the samt' 
time may be found iu the Liberty engine. Thia engine was 
£U|>l>oaed to have incorporate<l all the salient foatures of de- 
sign of all known nxitors. Tools were actually made lor the 
motor while it was btill on the draitinfr hoard: and when 
tlip dcsipn wa- c'liancrcd, tlioy had tn \n- M-rapiit-il as ubiOisw. 
Many mi<ii<-U wnre actiully eoii£lruct«d, aud put into pro- 
ductidn hofoM' tliey had A mnmiMihlo efaaaee to doiuasbile 
their motive ability. 

This pn'tiHlid iutlueuee was a tM-riouh handii ap. It has 
been wisely said lliat the reputation of tlu' tir>t Liberty 
iniitor kiJIi'.l li\ klHil Irunil'^ wtn. liilkcii it Id .ic:i'ii 

before it liud sln.wn the fir>il >.]iark of .m-Ii -sustaining life nr 
uttered its llr'-' ■illirud i-i>u^'li. I'hv proiiiirtion i>t the I.ili' , 
to tlie t'xclu<ii 't: fl all other makes of motors was n mistake; 
it «i)uld lia\c si.i'Wii more luresiu'lit if we liaii L'uanicd apaiust 
failuro by ili< i<iint jiroduetitm ot .several foreign motors of 
deiuoiisira; n e alulily. 

It rai«lil well l>e iLsked at this juneture; " L<i the airplane 
a produetii.ii iirMpLsiiion T" Tlu' rapid ndvanee ut tlie art 
causes sn many rbari-.-tv in dpsifrn that it is probable that, had 
it not In en i nr tlie advent of w ar iieee>.sit\% no immediate 
atlempts wiudd lia\<' been made to stan<lariiiie |iartg, to say 
nothinir ul' t\ pe-. What are, then, the standardization limit^f 
The limits wtiirSi we cannot go beyond in quantity prudut^tion 
witlii>\)t -iacntieirie tlie value and the time to be obtained by 
tbe introihn tion into the game of new typeaf Tbis is a 
luueli uioMted (juestion. Its answer will MUM fim "WCV 
there." E.xpenenee is the best teacher. 

The aerodyiiamieul effieieney of a machine and its fighting 
qualities must fore\cr be a compromise. The answer cannot 
eome alone from mathematical atulyiits or rettearch labora- 
tories: some of the theoretical eontroverfiial a.ipeets of the 
aiqdane may well be left to a later day. We are at present 
more interested m the ability of aircraft than in their stabil- 
ity. In tact, excessive stability is of no great impoHanre in 
a fij^'btinir machine : it may prove decidedly detrimental to its 
agile iierfiirmai.ee and quick respon.-ie to control.*. Xo time 
should be lost, however, in the standardization of bolts, nnta, 
lugs, wires and small fittings, a.i has already bMB doBfl liy 
the .Society of Automotive Engineers. 

The question of the relative value of analytical research 
and actual experimentation may well come up for diBeuasion 
in view of reeciit developments. The French, who were in 
the front ranks u» exponents of theoretical research in aero- 
dynamic*, and who had many well equipped laboratories prior 
to the war, have, if we are to believe iceluiical p^lssip, aban- 
doned most of their aeronautical laboratories within the last 
few monttis. They are reported as devoting themw^lve* 
wholly to iuil-lli'.'bt testin<:. Laborious calculations <m tlie 
■irpituie structurally have been superseded by rigid sjitid 
load tcatfi. In generalf two sets of trusses are built for eaeh 
experimental machine: one for aand-loading; the other for 
fnll-fligbt testing. It is by tbe emploTneBt of tbeia more 
direet methods that much time is aaved. 

The EngUsh. on the other hand, hsve kept aH thew odatiiig 
pre-war tunnels operating, and have added considnraUy tO 
ibeir equipment. The Britons still cling to their matbemraeal 
analysis of machines. But they hove adopted continental nsage 
to some extent, in the idea of sand-load tests. It is ratba 
disheartening to have to admit that today, the French have 
tbe better machines. It ie tme that they d<> i i • \ el their 
jUliea bjr nuieh as regards spe^d or climb alone, bat thty aw 
• batter SgMillft proposition than any now on the £tDiit» with 
the exception, perhaps, of a few Italian maehines. 

The establishment of postal routee and mail aarrlei via 
air in this country is an excellent idea. It fumisbes our men 
with cross country flying experience, and taeia oat planes and 
engines. It is the niMkoa about whieb we amy develop the 
airplane until it oeeaplOB tbe plaeo la onr oommereial life 
which it merits. 

It ifl evident, then, that w^e do not want to lay too much 
iti'am OB aaalytieal rvseaich lest we find ourselves as Hng- 
ktBd widi bar R. A. F. maehines at the etart of the war. 
The poper psifonnaBee of tJuse nedtiiM was truly remark- 
able; but ah honoiB ia the war have gone to Sopwith, Oe- 



llavilland, Short, etc. in other words to the practical air- 
plane coti«truetors, most of whom combined actual experience 
in the air with me4-hanical genius. 

I<ack of production iu the I'nited States may also be laid 
at the door of {HHtr specillcjitions. The percentage of ma- 
terial lost because of super-rigid specifications waa enormous. 
It is obviously unwise to try to follow foreign material sfteci- 
ticatiou in <lomestic design. We have not bad a chance as yet 
to dexclop some of the special alloy steels mentioned in their 
reports. This problem is perhaps more for the metallurgist 
and chemical engineer than for the designer. 

There is still need of more first-class inspectors of lomber 
and other material, to the end that tbe amount reieeted be 
brought down to a minituum. and wasto may be tliniTiHittlir 
The establi-slimeut of a training school for aiwy inspeeton of 
iimterial might remedy this dcfe<'t. 

It has been suggested tluit Army and Navy aeronautics be 
under one head; this chief to be termed Air Secretary, and 
to have a plai e m tlie cabinet. This wouhl seem to be an 
excellent su|n{e«tion and prevent the duplication of equip- 
ment and give even aofo etntnliaed eontrol tiian eajala to- 
day. 

The founding of a committee or board to take care of in- 
ventions wouhl se«'m to be a move in the right direction. For 
just as the Wrights were forced to troubadour their way 
through the courts of Europe cxtoUing the merits of their 
invention, .just so many laudable inventions are probably 
[lossed over today for lack of a real engineering court of 
ap|ieal. It might be well, also, to found an engineering com- 
mittee to take charge of propaganda of a technical nature. 
Enthusiastic and imssponsible newspaper correspomdento 
would thus kwe one of their pet divenions in writing aeien- 
tille memolra on snbjeeta with uMA they ai* not even on 
speaking terms. 

At the present time weaeeni to have removed a large number 
of u.seles.s partis in our production machineiyi and to have 
reduced the frictiim tHHweeii luilitarx' and civuiaB antbority 
to a minimum. We are aa the highw^ay to success. 

But, now that we are on tte verge of quantity production, 
it might be well to keep an eye on tbe quality of tbe article 
whieh we are about to turn out in such large numbers. In- 
.spections of the right kind should not be relaxed, and advisable 
changes in design should be made at opportune moments. 

The question as to the best method of procedure in trans- 
porting oar machines over-seas is still more or less under dis- 
cussion. Tlie two methods are, (1) crating machines, and (2), 
transporting ma>.-hines under their own power. The reader 
will be surprised to leam that the airplane in "knocked 
down " state, ready for shipment, occupies approximttely 
twice as much room as when erected. Its shipment thus pie« 
sents a serious problem in the»e days of limited shipping; ae- 
commodations. This question is so atxiom, in fact, that wnjw 
and means are now under advisement to diieover some |dan 
Iqr whieh the machine may itself become a vehicle of trans* 
portatioo. The selection of imtennediatory flight stations is 
under consideration. Tbe first trans- Atlantic flight seems to 
be only a question of a short time. 

A glanee at tbe sitiution today shows that much work has 
been done, and a great deal more remains to be tackled. The 
aenmatttiMl world is alive to the issue at stake, and is anxious 
to cspedite both the prodoetion and shipment of planes. We 
an eager to make good onr promise, tnoqgh at a Uter date 
than antfaipated, wwb an apMogy for the delay in the fom 
of overwbdaing ntmbete m maehiaea aa a eombined anawar 
to onr erities and a challenge to iUtocra^. 



Aeronautical Patents 

r;rtA\TKT> MAY H, It'ls 
i,2t&,~li> — Tu UojU C. Oklsixjii. Allnnta, On. Alrjilnne. 
l.l'rt3,T87 — To Heorr Lun. Ji-nu-y riij-. N. J. Kite. 
1.'J««.151 — To NIcholM Pogoliikl, Wnslilueloii. D. C Alrplnne. 

l,a«fi,.'l.t^ Tn rimrli-a Fr.Ml<Tlrk Smyth. Ntw Iliivi n r.inii Unllnnn- 
vnlvi- 

l,28e,S41— To Cisarlca E. Stttacr, Dcnvvr, Colo. Uravliy-scablllirr for 

l^M^SS^^ Benuw JmOOu. HettM. ID. Vaisehale, 

IU1]BD)CAT11.1«1S 
l,MMI«-«i» Uirfe A Tosai; New Teife, ». r. AltplMM. 
l.Me,MS— Tte Tam Bekett wagasr, Kcw Totk. M. T. nrlsfiMCktoek 
LMCMe— To Joeesk FVMlka. Xew Toifc, V. T. FUrlafwacktae 
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Manufacturers Make Production Suggestions 



That the manufacturers, large and small, are intent on rendering all possible assistance to the 

Government in pushing the aircraft program CO a successful termination is evidenrtvl hv the many 
letters printed below. These letters apparently were written with the sini^lc thought that helpful 
and constructive criticism will be appreciated by those who arc responsible tor the successful 
conduct of the great task of securing an adequate production of aircraft There is an entire 
absence of condemnation for past mistakes — ^die main diought Is to secure ample production for 
the future. 

That there has been a great improvement, that production has actually commenced Is certain, 
and before long this production is bound to be gready increased. The period of greatest difl^- 
culty is believed to have passed, and manufacturers are taking a much more cheerful view of the 
situation. Of course, there are manufacturers who feel that they have not as yet been given proper 
consideration by the Government^ believing that dieir facilities and experience entitle them to 
share in the work. Their opinion is that the plan of utilising the smaller aeronautical plants to 
some extent has worked out in a most Successful manner, particularly as some of these factories are 
ahead of schedule in Navy work. 

While no opinion has been expressed on the advisability of manufacturing the four, six and 

eight cylinder Liberty cnjjines. it i< thought in some quarters that this is a proposition that should 
be carefully considered, inasmuch as their reliability, light weight and case of production should 
properly fit them for uses for which the Libcrt>' 12 is unnecessarily heavy and powerful. 

Tt is evident that manufacturers arc willing to do their utmost to assist in every wav the air- 
craft program, but some of them strongly express the opinion that the cost plus system is undesir- 
able, tends to decrease efficiency, creates labor discontent and is unnecessarily expensive. There is 
also a demand that continuing orders be placed so that factories may be kept in steady production 
and thus secure efficiency in quantity and cost 

The letters which follow contain many suggestions that are of value, and reflect the views and 
sentiments of manufacturers who are anxious to do their part in aircraft production. 



John L. Alrock & Co. 

Wo wfTf intert'stcd in sn|ipl\-iiiji Pacific Coast aiUvr s|ini(»<> 
ami Wfst Virtjinin spniro to air|>li)ne factories u{> lo ulwiil 
ei^ht mouths ago. The Uoveniiiicut then oommandwred all 
thu lumber direct for the uiauufactiircrB, and m menslMUils OW 
huginos..< 1ms been eoiui>lclely 8to|)ped. 

We III: tnr a time the Ijii.'iiiiess uoiiM hv Knbj««'t lo the 
eoiitroi ot tlie Government, and thai we siiuiiKl lie able to eon- 
tilnie our business, lint later development slmwcil ibat tlii' .Vir 
rnil'L Buard considere^t it necesMrv that all trunHnetiniig should 
he dire«t with the munutaeturers, and, of eoiine> 

I'liminatCB entirely thai portion of commem' which was eoa- 
diu ted by merchanta, and which rnntribute<l so mncii to th* 
developmeDt ot oomnereial rdnlioDS tbrongbont onr country, 
and alio tlimaglumt tbe world. 

Anirriraii Bronze Corp. 

Our experience with the Aircrat'l Boanl and all of its sub- 
sidiaries has been most latiBfactory. Wc have encountered 
nothing bat At pmmptcat Metptauees of «su};ceiiti*n» as to 
teals and any rerommendatlaiis we have lelt justifie<l in off«r^ 
ing have been given the praoiptcst eunsitlcraiion and action. 

The inspceton who ban vUted our plant have been on- 
nsnally oipablo men and were not ilow in mogDiring tb« 



aineerity of purpose which actuates our production. We have 
found every division of the Airemft Board, with which we 
have come in oonUict. always ready and willin^r to (horongbly 
investigate any matter or suggestion we offer. While there 
have been some changes in the specifications, we know tliat 
these chanpps were made in the interests of sfandardizjition. 

The onlv Hii;,'u:'-il imi wc iMuild offer ils lo iinpri>\ inii eondi- 
tions and pru<lu<:tiuu would Ix* to give ihe Airrratt Hoard the 

siipi>' It to which pveaent rate ot ptodmtion pmvw they arc 

entitle)!. 

E. G. Ani)KK.S)N', 
SaUs Manager. 



\nierl<-aii ."^aiili and Door Co. 

We are now prodm iiijr 1.') proj>ellers per day, which output 
ran be rai)idly in<Teiii< d to liX> per day if neces^ry. and the 
t.tovemmenf insjiei'tor* are extended in their praise ot" onr 
performance. 

I'nfortunalely we lia\i' wi ll niidi r way the small order that 
wa.s phiceil Willi U.S. and at the present time have nothing 
further delinitc in sight. We have hopes, howevar, that tbe 
new program will enable us to employ onr oinaoiiatioii and 
eqoipment whteh we have bnilt np at ao mudi ezpenw at tbe 
lequmt o( tbe GovennMut ofBeiab. 
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So i';ir a.'^ tliu lui.sia at «,hi<-h we are willing to manufacture 
propellers is luu rrtied. will state that we have repeat«ily 
U'luicrrii our i)]iiiit or our serviees, or both, on any terms that 
might be uccopluljle to the Govemmeut, and this proposition 
■UU hoMs COM and wiUf fo kog w it wmj be nf><'rssar>'. 

F. J. Mom, 



Hw Qncinnati I^the & Tool Co. 

It bas been our opinion for some time, that in every city 
9t dittnct, especially whore sueh Qovcmment work is being 
dOM, M ia CineiniMti, » nzaetieal mechanie, or one thoroogbly 
Mqmlnled vtth the wont in hand should b« appointed, with 
tile proper aicdstanec, to get the mnxiinuin production out of 
that particular district 

Those in authority should mup ahcaii. uU the work thai is 
to be done during the next year or so. I'heu, let tbe mamiflM- 
tnm inUvMtt take hold of it and putdi to the utmoet. 

BtlfttdiHg ue cost-plus contracts, believe by this time that 
■Mwt of m know what « bad taat« it haa loft, oapaeialfar in pay- 
ing inedkiait tebw about 20O per ceat biom than tMur raal 
worth. 

Daring the paat finr BOntha our fuilities have not been nsed 
bjr tha QoTanaMBt to the full extent, baeaaa^ if abeol tt totaf 
a a waiy iro oonld operate a night force and orertiaM. m 
bere are very anxious to do our bit. 

During the past fifteen years we have been devotin|f aU of 
onr tima builmne Cinonnati ICetal Working Eogiae IiattM, 
thanfore^ have Oa ibeOiticB and ability to piadaea anah bi»- 
aUaaa. 



Diiral RuhhiT Corp. 

Wp Ifi'l that |)ioiiicr uiduul iil-; urt'i s ol aimatt or rqLlip- 
Bent — the comijanifs who wt ri' in l»usiru-s,s botorv llif war lujd 
who liavi? spi'rit many ilolljir> ami valuahli.' lime in nssean-h 
should be tjikrii iiilii ;:riTi'u r r.: m liilem-e by tin- llvvrrument — 
that is- — if up'iii r:^( ii. Ill ihfv were I'ouiiii worthy. 

Our partifiilnr tiebt i- :lir nianufactun! of rubber parUs for 
aircraft. Wf have wurk. 1 tor spveral years and today are 
producing ninetcti-. 'litTtTt ii: ]i:irrs all of which urn bajag VkA 
by some of the l:irL'i iiirnir. ; jk i ; rcrs of nirerat't. 

We teel !li;it luni.r flit jirc-t-rt congested financia] condi- 
tiouB tlie uiri rult iiiuuiitmUin i-s should lie iiistnirte<l by the 
Ooveniment to give traiie ai'cpptances to sub onirai torM. 1 
realize fully that the Uovertiiueiit will not. diret'tly, give trade 
aceeptaiii CM but they are fjreatly iu favor of their use. This 
seem.s to the writer, oil hand, uii opportuuity to use this ad- 
mirable method of tiuauee. 

So far as our company is coiieenied, we lin\e received no 
cooperation trom the Ooveniment, liilni in cxperitnents or 
atceptaiiee ol our products. We iiase not applied directly 
for any .is-i-t im-e. With us, it has bwti a matter of presenting 
our elaita lur eaeh article to the aircraft manufacturers, cx- 
perinieiital <leparl tneiit and receiving individual cooperation. 
We gladly weleome any (roverninent cooperation available. 

Diir plant is cupalile <j:' niaiuita< Uirint,' the rubber equip- 
ment of 7.5,000 to Hm.lMMf pbitus, (iepi'ndiiifi; on model and 
size. This lijrnre, however, woiiM not ineliide outer CiU'-iiii.' i.r 
exerei/or eoni. S'Mne ol' ihi-se parts upon wbii-ii we ha\e 
workfl tor .1 lonj,' time hut our ri'al prtHiuetion has s<'arcely 
been touched. We are anxious to iucreane our volume of liuiti- 

E. H. WiWON, 
Prt$idemt. 



J. A* Fay &' Kgau Co. 
As we fitted up the ori^-iiial t'aetoiy of the Wright Bros, at 
DuytOQ, 0., many years ago, and subsequently the Qlenn L. 
Martin factory at Los Angeles, Coi. we qnite naturally were 
called into consultation regarding equipment for the large air- 
plane factories established in thi.-- < ouiitr\- since we entered the 
war. 

Our facilities arc sueh that we have been able to ship from 
•tock, praetically all of the machines of the type made by us, 
reqntr<-d in equipping the new Dayton-Wripht factory, Dayton, 
O., the enlarged ("urliss factory, Slurtevant, Thomas-Morse, 
Weat Virginia Aircrafts Co., Glenn L. Martin, Wrigfat-Hartin, 
Standard Alieraf t Corp., Gallaudet, Boeing, ete., Maidea the 
atany aaudler aqvipnienta required by sub-contneton on parte, 
the Xaval Alreraft factoiT^ at Philadelphia, and its basea 



abroad, the U. S. Army for its repair shop and experimental 
fields throoghoat the country, and what we have done in the 
way of quidc datifmaa in the paat, we an saady and vUUbc 

to do again. 

At the same time, by cooperating with the production en- 
gineers of these different plants, we were able to re-desigs some 
of our standard machines into semi-special tjrpes for this work, 
developing a machine for cutting up without springing, the 
long stock required for lonp^eroua and wing spars, a high 
production machine for makmg stringers and wing web caps, 
another for building up laminated material for wing spars, 
another for cutting the holes for seating the aileron hinges, 
etc. 

Quickly realizing that there was a lot of experimental woric 
that would have to b<' d<me in order to develop special ma- 
cliines for this work, we shortly after the United States en- 
tered the war, cabled our correspondents abroad, to forward 
data on equipment used there for this work. As a result, 
through a special arrangement with the British Hoyal Air 
Board, one of the foremost engineering authorities on this sub- 
ject, made n special trip to this coutil ry '..ist summer, brinpiny; 
with him, complete drawings, models, and other data on this 
work, nnd stayed here at our factory until fall, assisting us in 
gettiuf,' these special machines into production. These ma- 
chines are numbered as follows: No. 444, an automatic 
propeller shnpcr: No. 445, a universal vise stand; No. 446, 
an automii ii> piopeller l>oring mnc-hine; .and No. M7, an auto- 
matic htru: iurmiug and finishing machine. 

We have already manufactured and delivered to the .\rmy. 
Navy, and ditlen-nt ain>lane fnctories, a considerable number 
of these different math: ties, and anticipating a tremendous 
ne<'<! lor thcMC special ty[)tii, us tln;ir tmni' and labor saving 
jidvriiii iL' are realized in this country, we have brought 
through a large quantity of each t>"pc, sti that as soon as the 
ap|>ropriations for tlie ra-w liseal year are available and new 
eontructs let, we will be in position to do our part, by making 
imtuediatc shipment of these special and aemi^peeial nacihinea, 
and also of our standard types. 

K. r. SrinVKRTM VK. 

Airplane Machiiierif Diviiton. 



The Fuhon Go. 

To dale we have rei-eivetl no contract for airplane equip- 
ment, but proper ollii ials are testing out at this time a number 
of (lilllerent deviees which we have submitted to them, and with 
one or two minor exceptions, we are getting all the cooperation 
possible from those in charge. Since the new .Aircraft Board 
has taken charK* there has been renewed activity along certain 
lines, and we lielieve that important results will shortly be ac- 
romplislied. 

We have offered the serviee of onr engineering staff and 
laboratory to the Ooveniment to nae in any way they may 
deem necessary, and the officials wers appreeiative of the offer. 

Kegarding our opinion on the relative merits of the cost plua 
and the straight price oontracts, we cannot condemn too 
strongly the fomer system, as we believe it demo^aHaea^ any 
organization or industry in which it is used. Onr axperienoe 
lias been thai cost plus contractors entice away the indiyidnal 
members of other organiuitions by paying exorbitant wages, 
a.s they of oonrse make twice as much profit on a tea dollar a 
day man as they do on a five dollar a day man. Under the eoat 
plus system there is very little incentive tO keep the seat down, 
or to ke<'p the efficiency of the work. 

The writer's personal opinion as to how production can best 
he inert used and expedited, is that tlie draft law should be 
changed lO inelude all men to forty-five and take workmen out 
of non-eeeaotUl industries and place them in the essential 
ones; nae more women on light prodoetiou work; do not put 
any restrictinnn on standardiaation Or time study and etilciency 
work; and reijuire every mOO in the country to register with 
the ilraft board when he changes cmploymeut, regardli'ss as to 
whether he is within the draft age or not. 

Our facilities have not been used by the OoTecnment to their 
fun extent, for the reason that our produet la • vary special 
one, and we must hold a certain portion of mat eapaeity for 
particular work we are doing tor the Oovemnient, and we 
could not afford to take on work that other foneems eould do, 
and thereby precltide our pnuiuciug special work mentioned. 
We are now building additional apedal machinery which will 
enable ua to handle mow wofk. We have no complaint f» 
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uiakv oi miy mat If is, f\-. cpt lhat wilh «ny Irtrpc organization 
theru must nts'fswu :1 y in a lot ot " nd tup*'," and this some 
timeg hampers op«ration8. \\u, P. Toms, 

Flottorp Manufacturing Co. 

We have ret't-ivcil contrm-ts l'<tr quite a number of propel- 
lers which wore uhtainci) on arrount nt' our fOnuU' rppiilatioii 
aud t;uo<l rM-omtiieiuiationH. The inspecton B8 a whole, have 
been very reaaonable and in mnst cases they used good jodg^ 
meat, but it s(>pni»l to he with the QoTmunait tba lame as 
wittt the manufat turers, they cannot ahragw obtain cacparieueed 
men, and for lhat rcaiuin it hm ^M>en very mueh appreciated 
by this ronipany timt ihi io u tiavtlinjr inspeelor, who has 
a little more authority and can adjust any matters that may 
not be entin-Iy satisfactory. 

We have bad qaite a few ehan{^ in the s|>n>ifl<>»tions and 
also in drawings, which has cbusmI a little roiit'ii>sion in our 
faotorioy aa it waa impoaaibia to change immoliately :ind the 
in^aobm insisted that the ehange should be ni»<le as »oon as 
the new specitteationii wan r«><>4>iv(>d, but this has been taken 
care of in a satisiWlury way so I do not think we will ezperi- 
•HiOa any future trouble. W<> have bi'en |>ennitted to Rimh up 
nsterial that had been slHrteii in ar<-ordance with old gpecitica- 
tkws and hive print% and on^ bad to make the change wliea 
«« fo( «nr plant and material in andi a diapa that it waa 
possible. 

Obtaining materia], acceptance of our productions, and 
sficiiring financial renmneratiou has been very satisfactory. 
It is a surprise to nie that the Ooverumont hm been able to 
i-liniinate the red tape to the extent it has. I think everything 
is running fine in our line. 

1 believe the ^^traiglit price contract has a tendency to stim- 
olate production and lower the cost, if the contractor can i;et 
■nffieient orden ahea<l so as not to be compelli>d to lay olT hi.s 
men, after they have lictm trained for particular work. 

Thi.<t company has facilities for increasing its )iroductioii 
about live timce, if we are aanired of steady work for a cou- 
aidcrable hmgth of time and we wonid be very glad to do ^ 
in onr power to get the prodnotion np (o thi» mark. 

Oui Fhcfmar, 
Pnaidmt, 



Kawneer Manufacturing Co. 

In the rush and anxiety of war ]iroductii>n. it is niH-cssary 
that we fre<pu'ntly survey the Kiluation to sif just how much 
pnfgress we have made. 

Those not conversant with uirplnne con-t ruction can hardly 
reali/e the prt)bleni- i Kiitiontnij.' ilii> youiij: intlustry when our 
country entered the «ar iiuii, almost o\cr ni;;ht. calh-*! for 
huge i>roduction of aircraft. Our .\rniy had few ain raft 
standards. Those we had, were for the most part rendered 
i)i>soleie an<1 nseles.s by the experience of onr Allies in the early 
months of the war. 

Our pr<ililiMii wiif. to Hilri|.t Ii^'l'.t hS'> ! i.i t.-ikc the ]ilace 

of other uniteiiitt wbieli hli!- ilirln ult lu oliliiiii and to stand- 
ardize parts HI product I' III » <iiil<l meet t!ie immediate reqoil^ 
nients of the constantly trroHin),' ain rall iim^'rani. 

Our three metal working plants were eiiu'iiu'ed. even bet'ore 
our country entere<l the war, upon the priiMem .if adapting; 
metal lo airplane coiistnieiion and we have a pai <li>iiali!<' ]iriiie 
in the success we hu\e obtained. Our orguiii/.itii.ns an- tinu 
working at top spwd turning out metal i>arts tor llie liii|>er 
airplane proiUiciug companies. TIkisc metal p.irtH. wliii li we 
are now fiirnislnnir iis standard con.st ruction, ineliiile; nuMeiv. 
elevators, vertical and horiz<mtal stabilizers, lusihitre parts, 
strut.s and brad's, and trailing ami lea^linu' fA'j--^ 

The next tew months will see -ome wniiilerlul iles el.ipmenis 
in ain'rafl iiroduclmn. It lins taker, iiiiie l.i «ork <iiit ixperi- 
tiients anil •■stublisti slaiuiards. This ticlU has rcijuin-il inr>;e 
creativi- li. veinpmeni nn<l eonstniefive work. Now that these 
preliminary hiinlles arc su«-esi»fully passed, the straightaway 
will lind this induatty meeting oar inercnalng war require- 

nients pnmiplly. 

I'nidiiction on airjilaiie pairs in our plants has incn'a.««Hl 
every wci k since we innieii mit the first set of parts. We ex- 
\HVl that our (mHlnction will show a laree in. rease >u (he next 
thirty days. In n very sliort lime «e emil'l. willnmt doubt, 
more than doiitile mir preMMit imlpiil, Uur lactury nrpaniza- 
lion iH being re-vumped as rapidly lis i>0!ssible to the point 
wbers we can handle an immense increase in airenft ordm 



We are willing, if necessary, to plaee all of our faciiities at 
the dispo.sal of the OoTemment. 

It might be an opportune time to mention that at the same 
time we developed our production activities in aircraft workf 
we have also developed ideas in special <-onstmction, such as 
the " Kawneer" steel trailing edge and all steel tail constrae- 
tion. We are justly proud tif this arJiievement, inasmuch as 
these ideas have i«ceive<i (Sovemment approval and have been 
very exten^vcly adopted and applied, as regular construe tion^ 
by the leading aiq>lane manufacturers in this country. 

Throughout the past year or more of constnirtive WOlk WB.- 
ditious have arisen that in our opinion might have haCB fan* 
proved. There have been what looked to us to be unnecesaary 
delays, but perhaps that trite old saying— " Haste makes 
wa.sie" — was made for just sueh a situation as we have lM-«n 
facing during the past few aoothg. We mui^t bear in mind 
that it takes time to oivaniae and build a succ<-ssful pnxluet 
in either a new or old plant. So when we created pra< iically 
a new industry which demandad the utmost effort of a numbor 
of plants, it would have basn too much to expe< t that the 
whMA madiineiy would run sniaothly from the start It i^^ 
indeed, cneonraging that we have be«i able to meet and omr* 
come theae proUema. R B. EMUBomJO, 

Oen«ral SaU§ Stamgmr, 



Lawioii Airenft Girp. 

. During the past sis months I have been fiiniishing to Con- 
gress a bi-munlhly bulletin containing inlomiation lor the <lif- 
ferent members of the House of Representatives and ths 

United States Senate. 

The principal object of these bulletins is to give to the 
gentlemen whom we have to depend upon for the cash with 
which to build nir|ilanes for the United States I Sovemment s 
g<Mierat understanding of the aeronautical situation. 

Some of my messages to Congress during the past have been 
consideretl of siilflcient injporttwce by that bo<ly to be pub- 
liaherl in the Couijrenmonal Hfeonl. Iti some in'slanecx, how- 
ever, it appeared to me that some of the numilwrs were rather 
skeptical as to the general outlook for the future of the aero- 
nautical industry u.s I outlined it. 

The dilTerent members of Congress, however, are not sup- 
posed lo be specialists in the nirernft line any more than they 
are supposed to be spM'ialists in any other line, and so ihi' only 
way that they can acquire knowledge along any ]>articular line 
in which they have not had spe<-ial training is Ibioagh those 
who are direi'tly inli-resleil in the subject. 

Congress is willing to admit today the neceiisiry of s|K<nding 
a billion dollars for aircraft because other natinii> h.Tvc al- 
ready e\|ien<led anywhere fiotu .*-2,nOti.i>f>i>.f)ni) to .'j;.t.iMiO,- 
011(1,(1011 apiece. These nations an-; France, (ireat Britain and 
(iennany, each of whom has already spent tmm tw" to iiir<e, 
or even four, times as much money upon their ;ur pii';,'riuiis as 
the l'nite<l Stat«'s ((overninenl has spent upon its air t>ri>i.'tiiin. 

The day of the .f 1,000,(HXI.OOO nir program is past, ami our 
air ]>rograiii must tie considerably enlarged it we exp«vt to 
defeat tJcniiatu, who has alrt-adv evpeiideil umn' than 
^13.000,(KK),I>W) on n<Toiiaulics. 

I'nder dale of .Mnreh 15. lOlH, I urged the menilx'rs of both 
houses to consiilir siriini-^ly the appropriation i>| .flO.OOO,- 
IMXI.OOO to biiilii and operate a monster air lleet with which 
w<- -Hdiilil not ii:ily tie alile lo lielral the Kais4>r, but also give 
us llie oiilv weapon tlial vsill ileleiid this country successfully 
airairist all allar^:^ <il' il- em niii's alter this war is over- 
There is no (^'iMiil reason lor llii> i mintry to continually ilrag 
l>e|iiiid such nations :\- (iirm.niy. Kraiiee or (ireat Hritain, 
aiai as all "f the>e l ounities lead us at the present time in air- 
eratt, i; Is alxe.it time we made up our minds that we would 
lake the le«(d lor a clinnge. 

So in the last analysis we will either have to coiideinu Con- 
gress for not bavin!? sMlVicienl foresight to ap|iropriale suffi- 
ciently l.lry-e stilus Willi wiiieli to liuilrj nild operate i.'|e.^t 
American uir Jleets lhat will il> leai the Kaiser, or we wdJ have 
to give Congn-ss credit lor Inn we.; Innl tor<":iirllt CQOOgh tl> 
appropriate siillii ient ly lar^.'i sums to do tile joli. 

There is no ijue^ljoii hut tliat the iiniiintaetuiei-.- of aircraft 
in .America will tie alile to p»'i-lorui tlieir pari ot the under- 
taking, anil Hint llie Aineriran airmen will aKo he alile to tjike 
care id" their share of the work if the iiu n at '.lie top are able 
to look after properly their pari "i :i 

T110MA.S W. Lawson, 
Oenml Jfan^ar. 
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Mkiiigiin Aircraft Co. 

We take i»l«Man m anlmittiiiK to >-ott our opinion «b 
akmft iitnation, and iririt to call to yam •ttcntuMi tlie eopgr 
o( ft tetter vhkh we nailed (wantly to tte Aironft Bmm. 
Tlib letter shows that we eie quU* fiuBiliBr nilh tfw pre lent 
eondidoos, and, having been Mtivcfy CQBifled in iiie ainnft 
■HumbetuiBc and expcrimentaii traik for marly eight ytm, 
W9 asB aofflcHntiy eompeteirt to ea pww ear opimon, wUeh 
mi hopa may be of aoow benellt and have appredabia elleet 
on tito nueeee of tbe new aiRmft pregrain. 

Lootdog at the vast and dUBndt dnUom the Qovemmect 
mmt iolve to inereaee piodnetion of ainattft» we eaa eleaily 
eoooeive how tremendoin thie tadc ia and eaa nndeiatand that 
eottntlcfls difficultiea rnnat be animonnted beflon the abnomal 
eall for airplanes is eatuAed. 

We are inclined to believe that alaiaat imanffiate rantta 
eould be effected if small aircraft nanvfaetming^ coneenu 
were given an opportunity to aecun ordan for limited nam* 
ben of machines, and in this manner much needed air- 
craft mannfactoring facilities could be successfully developed. 
A mommt of intclli^nt thought on this important subject 
would show that the few large manufacturing concerns in this 
c-ounlry were very limited La itize and resourres, and that their 
output u( aircrart in pre-war times was practically itegligibla 
ruder th« stimuhiH of war onlors they dovolopcil itito huge 
maiuirurtorips in short lime, some of them oniploying thou- 
sands of workers. 

Small aircraft concerns of today coiistiluic the iiui-lcus of 
our war aircraft iiulHstr>- of the iranu'diatc future, and we 
hvlicvc that they should he given small initial onlers for air- 
rrnft, to nxsist theiri in the experimental work and roach them 
in their effort to win au important place in the aircraft indua- 
tr>, whieh is Iteing foKcd on us in inereaaing pioportioo 
through the war. 

The hiv^f I I'lr.crs «if woodworking industrir> sIiouM be taken 
full adv;iiit;ij,'r Through msual olKi-rvntiim it appears to 

us tliiil I I ll-, • iii'iiged in funuluri' iinil jiiaim nianufni-tur- 

ing i rmld ]ir<iilii< c a.sseml)le wiiiy: nli-, I riinies for eontrtsl 
surfaces and wings in great quantil anil it might Ik' ad- 
vi.^Me to establish aircraft assemlily ].liiiils. in charge of e.xpe- 
liern I I ]i ■-oiiin'l in each ci ntcr i>l woiiilwmking iniluslrv. 

Tiii iitu riiNi'i rns unaci|ii;iii.tt ii with war riMpiin'menls ami 
li< u'uincrs in itiiln>trial tirl.U ^hllnl<l \n- -^iv.-n rvcrv jihim n'.' 
inliiniKilHUi m She (ioveriinielU'.> |iii%^cs.-^njii. s<i a.-i t(i l<'t tlii'ni 
g«'t ^iraiirlil on to the uianufai'Iure of ainTatl in the most 
etliricul manner. In addition they should base the privilege 
nt ciili'riiig certain aircraft factories an- knii\wi fur their 

ctfii lent pniilnclion system, and there through aotunl observa- 
tion '^Miii a<!<lil:'inal experience that COUld be USCf ully applied 
in llicir own |ihiiit-> or factories. 

To li.nililc till' present am-ralt iiiaj.ufaetttfing rcsourceR we 
must uiiopt part lit (lur ciiiirMiuiH ia]i:icify for prtMluction to 
aircraft work, ami «c i-ati not affopl tn nvcilunk any iMnccrn 
that shows any ai)a|italiili; v for airi rati wutk, ni> n.jittrr how 
limited its r«-«iiin i's ur liuw -mall its i)ut]>iit. 

The e,>i:p«Timi'iital work vIiduM Ik- eti(iinrn>rcii uiiii e.\|>eri- 
mental efforts nl indn ultml- ur •■-lUi i i tis should be iriv(>*!ti- 
gafcd, ami if liniini to hr uf merit slionld lie sent to experi- 
mental fields (lesi;,-iiali 1 ; li '. IIh' ( !iiM-rninrnl lur this juirpnM-. 
With the assisranee ami i I' ^pernlion of the Army and Navy 

experts, <:>iiiii ami prueiLeal iiU'as could bo snecesafnlly deveU 

oped and vuliiatile iin| irov i •net!t>i secun-tl. 

The Com|)lica(e(l ami i tu the ( lie. i rimienl i luii'air ei st plus 
svatem should Ih' nnmeiliately a)i<il:s]ieil ami rephii eil with the 
•ing^ straight pn<-e eimrrael. It appears that tite cost plus 
S^tstem if it is luuidhd -u ;is 111 he .ihs, ihili ly nu'ht. or us near 
thereto as possible, is very inethrient and e\pensiM', and i-aiis«'S 
confusion and inlermiiialile delins. Tliis svstem miist he re 
plaee<l with the mure i\p(ilie:it and piaetieal str.iiLdil pnee 
contract, elimiiiatintr all the red tajie and nni.e< i-s.iry e\peu?,e. 

To eliminate delays I'ansed hy iiiahihty ot tin- e.mtractor 
to secure mntenaK r-ipiired tur llie l>i;i'diii^; nt Liireraft. ar- 
rangement sbollhl la- made uilli the run nut ael ii rers ul mntenals 
to have stock mi hand ready lor immcdiule •iliipinent. The 
contractor shinild he furnisluHl willi a list of tirms that an- 
nearest to htm and ilint will siipfdy him with needed material.! 
at once and at the prices stipulated liy the I inveniini nt. It 
apptai-s that a system ot this snirt. or stniilar t<i il, w.nild elim- 
inate cross -liipijients iir:d l(in;;-<li-lanee shif uiieii's. 

Only by undivided, perhistenl and intelligent elfort can the 
deairea nphnildiat* of aiienift maanbieturiiig reeon ro ta ba ae- 



cumplitihe^l. By eliminating red tape and eo^iaerating with 
the mauufactnrer, the ootpot of airplanee eau be mateiUly 

increased. 

Knowing that the final success of our efforts in the war 
depends upon our overwhelming asoendancy in the air, wa 
must not neglect anything in putting forth nw Very best that 
is in us — as we would do if the enemy waa haiDBaril^ at onr 
shores — to get the aircraft program under Wfy^ 

We must and we will luoeeed this time. 

Amaoan Scanuuir. 

(Cmrr M XelMr «* Mtenlt Bumrdi 
Fur the past twelve laontha and dazli« the time when the 
Deceestty of speeding op of almaft ptadnctlflD waa aoat 

urgent and inii>eratlve. we were offering our services as nUUIU- 
factnrers of aircraft to the Aircraft Hoard, anxious to «► 
oiK-rnte In the iirrMlmtliiii (if fllreraft and willing to plaw our 
()rgaii..L;i- iuii. iHiiMirM riirlnt: raelHlles ami our li.iii(? exiMTlence 
In airjilane eunslrueiion at tlie dlsimsal <if the •,;iiv4Tiiment. 

.\fter numermis trips tei \Vashln)n<iii ami <iiu- hiters lews wltU 
the oflicers lu charge of tlie production division of .-Urcraft 
Board, It became qnlto apparent to us. that It was alfsoiutely 
impoeelMe for m to receive due eouidefatlon and rceognitioa 
and no matter how loyal and sincere we were In onr intentions; 
that we (iiii not have the remotest cliam-e to secure even a 
small onler for alriiluncH tbat were and will he neodwl so 
badly fur our army. 

All our eiluris (u |iru\f. that onr long exiMTlence In the art 
of nirpliit ' , ii^tr 1, n ii and designing was a gunnintee of our 
ahllify to nniUe f,'i>u<l in the production of airplanes and that 
we did not need to l>e educated lu this new art, as some of 
tlie flnus thai secured large contracts for aircraft lu spite of 
the fact that they never had aajr practical eipartanoa to alr^ 
plane consinictlon, or the remotest fenowletige of aeronantica 
In gcnerni— fulled, and we conld n«t iieip i<iit r<i<>i that we have 
iKsin purjxseiy slighted at a time when il nas eleiirly apparent 
that the iiircraft projri-iim was falMnu' ra|ii<lly Ih-IiIiiiI the 
si hediile anil when II ^^^ls really iiuiierat Ive tu take advantage 
iif all tlie filreraft maii'ifaei urimr reSMurees espe< iajly those 

that |K>SM?88ed pnietleal experieme iiiii] knuwlei|j:e, i-diilJ 

Imve been of |iotenlIiil vnlne ti* the governuieni at tlie preseut 
time* 

We can not HBderatand why we were not given an oppor* 
tuiiity to assist In speeding up of aircraft production and why 
onr I ufaciuring faculties even though they were eompara* 

lively small were not Ki'curii^l to Incrcuso the output of SO 
min h neisled aerial «Npil]iiiH-:it, when orders were being placed 
witli furelsrii mtiiiiifaeliirers I'ur ^.-reat mimhei's of machines, 
as (l>s. |uH-il in tlie in\ esi iL'at inn nf the aircraft situation, and 
when the liirniiiire maniitaeiurliia tvmimnles of this eity, iil- 
ihoii^'h they ne\er had any pra<tlcal expi^rlenee In aircraft 
uuiuufacturing nor the organization of ex|>erienced mcu to 
take care of thin work, to atart with, were given larse con- 
tracts for Bristol scoots and huge and complicated Uandley* 
Piigie machines. 

We can rcallxc the great dllHcultles which have had to be. 

fa'iil In hiindinB- up an iilrcrnft Industry In this country, and 
ill s< eririiiL' iirii.lie-tiuii. ami we Uiiuw- that eventually mami- 
fiictuiers wli«i uen- neier ■•■luus-ted in any way %viili aireraft 
priHlnetluii, wiiiild Inive lu he iliilliileil and edinateil fer this 

essential work, liut we luulntaiii that the euiicertis wliU ex- 
perience and ability wen eniitltnl to tirst • emstderatlon and 
that unnecesaary eoafnrilons. delays and ex|>eiises that vera 
bouDd to develop with Inexperienced tirms cottld have been 
avoided and far better results se< ur«-d. 

I'lnclng ordi-rs with foreign firins for Immense nnnitw-rs of 
airplanes, while so many of small aircraft firms In this euun- 
Iry were uii the ver;:e uf <-liwliiir their doors after M-veral years 
ut' hard sn iitr-Ie fur their e\is|, tii e. was anoth€'r harmful l«li>w 
lu tlie devei<ipmeiit uf Hlrerafl industry In this euuutry. uud 
It will make It s<i much more ditllcult for us to k<s'p up with 
the fundgii coui|jetllioii after the war wheu the cnromerctal 
future of airplane la catabllslied. Iodine men of this coun- 
try and foreign conntrlea are convlneed of Immediate commer- 
elal future uf airi)lanes after the war and we must try to 
csialillsh uiir prestige In this wmmerclal 4levelupment while we 
have the cham-e to build up an aircraft Industry l>y jihielng 
Irdtlal urders with firms that have tiad the neei'ssary experiem e 
:iml eventually wuiihl develop Into pulential factors in llie 
.Vmerieim industry. 

The present sitiuitlun aud tbo fact tbat a still greater eX' 
pansion In ' - nil profiam waa recently decided opon by the 
goveromeiii pnuapis OS to aend tbto lettor to yon with hope 
that It wtu draw proper attention and aecure due recoKnItlon 
to a number of amall aireraft manufaetuilng companies In 
this cimntry. 

We wish tei stale that we Ii.im- endeavunsl tu keep uiir 

organization together under veo' adverix' conditions nud in 
spite of dIacoQragcmenta, and that to-day we are Jnst as 
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uudoos to eoopente in the ptodnctioa of alimft m we wtre 

a year ago. It is very esfmuM tluit know wteUur or not 
our cieryic^e, wblcfa we will pttmSSf wuaOtT, tmM be Hff aiir 

Taints to the j^Terninent. 

Any Liif oriuiitiou that may be required lu regard to our 
mauurtK'turiug facilltleg, persoiuiel aud experience can be 
secured at the OlDce of T.ieut. Lohmnu, Bureau of ConMnO' 
tion and R^tair, Navy Department, WaHbiugtou, U. C. 

MlCllKiA.V All{< KA»T I O. 

Ahthoni Siadlman, 

June i, MS 



The Motometer Co., Inc. 

In a letter im the aircral't jiroilucliim situation, il is ijuitc 
evident tliat it will be impossible to be both diplumatic aini 
constructive in one breath. 

We believe that «M>nstruptive suggestions arc really what are 
required, and honrc, offer the following as taken from 
a long list of trrmbles which we have experienced in obtain- 
ing practical spi'. itication.s, adeqmte iutVuetioiM M tO inapM* 
tiou, wiuipnieiit, <if livcrie«, etc. 

Let Us start out hy iuyiu'; tlmt wc liavp been nmcli pleiL-^ed 
to notice a markt'd les-etiiiiL: in tin? amonnt of red tape in- 
volveil in 8ecurin>; and cxerMlini^ eontruil.-i, within the past 
four moutbs, and tliat, we believe tliese iiniirovenu tits will 
continue in the right direction from imw cpn. Fir>t, we 
fibould like to see a closer co-operation between the bodies ot 
men who draw speciflcntions, issue contracts and do the in- 
spe<-ting. located at Wasbingtnn, and the men who install ac- 
cessories at the faetorie*. do the testing and conduct test flights, 
and the aviators themselve* who have to use the product. 

We feel that the men in Washington in ehnrgo of the above, 
do not spend enough time in the Held talking to tlie .>-eennd 
class of men nieJilioue<l. whose practical lirst-liaiid kimw ledge 
of which is wanted and which is so et»<elilial to etlicient re- 
adjustment of alremly drawn specilications, or the intelligent 
writing of shipping orders, or a jjractical mode of inspcrtmn. 

We suggest that it be made possible for the all too lnis_\ 
heads of these department^ to pet out into the field f<tr the 
purpose of beeoming more intiiuately aeipiainted wilb the 
praetit'nl eonditions, so that their view of what is required by 
the fliers and what conditions must be fultilled may bo much 
broadenefl by the opinion of those w^ho must actually use the 
product which tbey order. By this method, and this method 
only, does the manufacturer acquire au intimate knowledge 
of the requirements of liis customers. A system of building 
his product along lines which do not satisfy the customers' de- 
mands or which do not operate eflicientJy under the conditions 
for which it is intended, would, in a very short time, ruin hi«i 
business entirely. Let our Qovernment apply these methods 
to its business of supplying the aviators with aircraft acces- 
sories. 

Onr ser,.nd suggestion comes as a direct outgrowth of our 
Ibst. 'A . , as manufacturers, are pursuing our everj' day 
praetiee «t following up our product by sending engineers to 
the (ichls and factories whore OUr IDStnunents are being 
iastnlled and used, for the express purpose of a»>crtaining 
tiia faults which onr inatrumcnis may potisess, or for liie imr- 
poee of at least separating the good and desirable qualities 
of onr product from the features which are nndesirablc. In 
the <-nun>e of these trips and by means of many interviews 
with thnM who UW WUT product, we are constantly infonniHl 
as to t lie tme perfnrmanre of it We are frankly told where 
it <'an be Mtmd. These suggestiliBt We endeavor to ineor- 
porate in new designs for the paipcte of delivering an in- 
strament of higher quality. This infomtiont oompOed witb 
our many years of practical expcritnee in our own Hna, irft 
believfl, puts us in a better positioD to judge as to jnat how 
our product should he built than is possible for any one alsB 
to know. 

We have tried to hold ourselves equally receptive to sng- 
gCstions ttWCa Washington as to e ll ll geB " believed desirable " 
there, and have been only too eager to make suggested 
changes from no mutter what source they have been given. 
Thene changes have often proved of little value later, and mnch 
valnable time bee been lost by holding up prodnetion for Uteee 
changes. 

We, therefore, enter here n plea for more leeway to the 
nieaufaeturer, in order that Lo may deliver bis best, unfaam- 
paxed liy the passible wording of a set of specifleations which 
nay be eonect in judgment as to dimenaiou^ irelgfat, ete, bat 



wbicb dietate aetnal ways of mannfeetuwb dioMumoe of 
pert% ete., whieh eaanot be changad eiMpt tfann^ a kng 
aeriee «t dalays end atgumenta, Wbjdi un n dt i nnw Teentt in • 
MigBtiTC derwlen. Caiwot ew Oown— it place more le- 
lieaee in ttn nm wlio m BBWpowd to fcnmr their partienler 
linebaett 

Our tlntd and lest wnest ie theit iriisn eonttneto eie 
nrded, we believe ntwk tiae ew be wmd finaiabiag 
all poeaiUe ittstrnetioinB irith tfaon. At pnMntf m SM 
awanied m eontnet for a hirge number of instminanto all 
alike in eertnin details, yet radically dilbrant in otbam. fin 
tbe eoone of time, daflmte instmctiona, M to wlntt niienHBlii 
of wfaieb type, an toittieonung, and on aeeonnt w bnnng 
rsedved tbe total eontiaet aome mekn befon^ ne ai« e n peeted 
to atait ddiveriCB OD leccipt of tfaees inatmetiooB. Asm natter 
of Uii, these inatnetione negr be abaolntdy n e ese oa iy in 
order to etort noBnfketare on this particular ^rpe. 

In abort, 1st sll availaMs date be famished the nuuiufactnrer 
rt^ ttiatin e the eontmet ie let. This, we feel sure, will hasten 

All of the above we offer in a eonatmctive spirit of co- 
operation with our Qofenunent, with tbe hope that it nay aid 
in imi>roving the aitnation vhieb, w« «ie eeoTineed, it ateedily 
bscoimng bnter. R. P. NiCBOU. 



Mott Wheel Works 

At tlic l>re-<Mit tune we are doing a giTal deal of (iovern- 
inent work and have n huL'e eapueit\ o])eii tor the niainifac- 
tiire of airplane wln els and rims. We eoiild without question 
ot a doubt produee in the ne!;,'liliorlioo{i ol' 200 eoni|>lpt<' wheels 
per day, as we ha\e a larire amount of maU rial and ma<-hii>ery 
e3pecndl\ fur haiulliiig this <-lass id' work. 

Anything you can do fur us in regard to securing contracts 
along tbia una will ba greatly appveoated. 

J aues X. House, 
8atn Mmugtr. 



Scientific .\eroplanc Co. 
I would like to call attention to the importance of eq>eri- 
mental work and to the sad neglect of this at tbe pMSSnt tinic^ 

almost OS much as in the jiast. 

Qermam merely improves what we originate. Her two 
greatest weapons the submurine and the air]>lane — were the 
product of our inventive genius. Tliere are other forms of fly- 
ing machines, such a.s the heli<>opter, that are highly desirable 
and vcr>' much wanted, yet little or nothing has been done to- 
ward setting our inventors at work to perfect them. 

Instead of the (Sovemment being eager to grab inventions, 
they refer all experimenters to the National Advisor>' Com- 
mittee for Aeronautics, willi the same result as the writer 
encountered when he asked Mr. Coffin to give on order for 
one each of three types of an improved airi)lane to be naed 
for three different purjjosea — a polite letter stating he was 
unable to give any such order, as he was Chairman of the Air- 
craft Board in an adrisori/ capacity only, and eould place no 
onlers no matter how tine the article or how much needed. 

The Gennans are said to )ia\'e fallen behind as regards 
engines owing to their sticking largely to the old Meroedea 
design. Yet even thfi/ ha\e not " put all their t^rgs in one 
basket," for they have in reality four to six different types 
and makes. In England there arc 61 ilifferent ty[)es, as a 
result of which great progreas ha.s been matle. The A. R. C. 
air-eooled radial motor is about the la.st wonl as regards a 
light, high-powered, multjple-cylin<lered engine. England has 
fully a half-dozen types that can be depcniled upon and that 
are up-to-date. I hope it is true that onr poliey has been 
changed and that we too are to develop different types and 
makes of motors. 

Par better that we give onr own inventors a chance — if they 
have aomstbiog already developed — than that we import for- 
eitrn motors and trj' to produce them in quantitv as we have 
111 I 11 doini,' of late, and as was our poliey a year ago with tbe 
airplanes themselves, and is today with certain Italian l>oml>- 
ing machines. How ridiculous and what a waste of time and 
effort that Italy should send a Cai)roni triplanc here to fly 
across the Atlantic. Did we not build in this country the first 
largo triplanc and »hip it to EnglandT It had a spread of 1.11 
ft., ami has only lately been surpassed by the 141-ft. spread 
ttotha biplanes with four 300 hp. motors. Why do we not 
originate and build machines .similar to the (iothas and fly 
across from Newfoundland t» Irelaad— on IflOO-mile trip 
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-iu 18 or 20 hi>ui;s? Hoiiiliiii-^ HiTliti wiuilil be easy with 
Kucli luaehiueii carrying 10,U0U lb. u! l>umba. Equiuped with 
four Liberty notaiB, meh a nuwbiae «oald ntNly fca^ alflitt 

for 24 bours. 

Every uviutor and ohsencr slmulil iiavc u sul'i ly j)ura< butc, 
the same au dots an ult^ierviitiori balloon man, and thus \nj 
^iveii a chance for his liiV I,'iini;I Lufborry would in'iliah'y 
l)u alive to«lay if he had iia<l such a deviiH". lie delibi r:i;( iy 
flumped I'rom his nia<'hiiu' rather than \h' inrinerated. 1 In 
prevention of tire from baiklire — the chief eaiim! of the buni- 
it machines other than Iit;hli'r3 in mi<bair — ia now an 
arcomplished fact by means of a certain device. Kvery engine 
shouh] Ite eqnippe^l with it. The ab<i'.< :ir: two .satety devices 
that should he universally eni|doye(b l.< i u> hope the liay will 
soon arrive when I'nrlc Sairi will have iti use all the late>Jt 
inventioos, for it is Vanlsee iiiventn eiics,s that the Huns fear 
BMalof bD. 

Stanlkv YaL£ Ucacu, 



Sco\ill Mauufiu iuriii:: Co. 
Our facilitiee an atamoat entirely occupied by direet and 
indinvt CroxennMnt voik, vny littla of which ia appHoable 
to airplanes. 

B. 8> Savsnaoii. 



Scptil Aeroplane Co. 
We arc not trying to do cunlrart w<iik becau.-ie the e.vperi- 
raental sstac-e haK just been paswd and are now building the 
lame tiiachine which has nuuiy Bew and uiodam faatw a i a 

new departure in airplanes. 

We have been sufficiently encouraped in e.xperiniPnlal work 
but wo are not capable at the present time to handle a quan- 
tity of additional orders, but we would be wiDiiig to bdp the 
gnater produetion of macliinca. 

B. K. Hbxzbv. 



B. F. Stnrtevant Co. 

I am iodiiMd to think that it would be joat aa wdl to tit 
quiet and aay nothing at tUs tima. It ia «a^ aBongh to 
eriticiie Uie pant or t& pmmtt, bat I do not thudc anythini; 
ia gaiaad thmby. The donias» tl>*t has been done to the 
whde ainiaft indattiT is a mighty swiow thing, and has 
ddayed produetion if not monthn. in time. 

TImm wiooB investigationa have also hrnnght out all the 
Tffftmmimflafiflimi wfaieh I ronid make and I feel snra that 
I conid add nothing to the general program. 

hvsj. 8. Fobs. 



Palnicr-Simption t!orp. 

We are at pre^eIlt. as you know, subcontractors on aircraft 
Work for the Navy and n.« the public interest is centered in 
the Aruiy, little alientiroi is usually piven us. 

In businc?!* a \< jir ami u half, we liavo found little trouble 
in pfettiii;: su, h ri.nlrail- .is our immediate facilities woubl 
warrant. \N r liuve jcn a'.ly iiicreasod <nir facilities and have 
at presen; a lartre shop at I'laltsburKh. N. Y.. which is en 
firely idle. Our one trouble with ctmlracts is the laps*- u- 
time lietwecr. Ihi' emluiL: of one and the beirinninjr of the ne\l. 
w lticli lit a spi-i laliy like (mi's niearvs layinjr olT the men and 
trustiiifr to luck to be able to pick tVieni njMit. i i two <ir 
three weeks or a month. There arc usaiiy inen who (inisli 
their wnrk Ikiil- Kei.ire ti e cutract is completer! and it should 
be piiss;h;e hi >lMn them on part& for a new job inunediateiy. 
i ills would ha-teti iirodnction hy Berecal months, bot ao far 

has been iiiipos.^ible. 

l'"<ir llic ] rodiiction or inspection <1epartmcnt o£ the Navy 
We li.ive (Miibiiiir but the liiirliest prais4>. "Red Tape" is 
conspir ioii-!y absent and the spjrit of cooperation SBd help- 
fulne.s» from top to bottom is very irratityintr. 

Delays in reeei|(t .ii drnwinns and .speeiricai !■ ms and i lian^:e- 
nfter they are reei i\ei! are. of course, vexatious but pn.haidv 
iiece^-iiry in the present stape of the art. Even this miidi 
tiun ha.- '.u^tly itiipi<e,cd and dmwiTitrs now are apimiently 
meant to be biiil' t i. 

We are, forlunulely or unfortunately, coiij-idered a pro- 

dndng fim and onr tentative efforts at e-periment iiave been 



pretty generally frowned upon. Whether this is ri^ht or 
wrong I cannot say ; however, we arc turning out the Btuft", 
which is what tlie Navy wants. 

As tlie supply of practically everything one wishes to buy 
has been "taken over'' by the (ioveniinetil. nearly all mate- 
rials, wliile ea.sy to ortler and glibly promised, are very difll- 
eiilt to obtain. It wec.ild seem possible to sup|)ly all reeog- 
iii/ed manutueiurers and jobbers with a list of preferred 
buyers and iheir Contract nnmben and tboeby kill a great 

deal of delay. 

Of the tinnncial <|ucstion We can talk on both sirles. We 
have waite<l a lo.'ur time lor our u]oney and we have received 
it in Ii'. I We have received adianaes for aqmpmnit 

and a„'uiii ue have been rcfa.sed. 

We have lia<l little exponenco with eost [das I'oiii racts, j-.ist 
enough to r. ■iivif.ec U.S that the straiglil price ineliiod is tar 
pretVralde. It peniiits of bonus work on the shop and we 
heliuvc turns o it work faster than the C4>st plus system with 
the best of intentions. 

As to ourselves atii! our facilities, in an organization of 
over a iiuiidred men. He lia'. e not one subject to the draft. 
We have a crew of skillt'ul men, most fd' whom have been 
traiiieii in this particular work for n \car or more. We are 
and have been from llie .start willini: to do anything which the 
(Jovemment asks. We liave unused plant facilities to the 
extent of more titan twice our present out]»ut and are pre- 
parsd to start on new work in two weeks' time. 

Dvvioht S. Simj'son, 

Pmiiutt. 



Expericnceii of an .iirplan« Manufacturer 

After repeated attempts and frequent trips to Washington, 
D. C, in an elTort to get the proper floremtuent ofticials to 
place an order with our firm for aircraft, or parts, in fact, 
ati\1hing. so that we could get our plant running on a pro- 
duction basis, and after nnraerons promises the writer was 
tlually sent by one of the Government officials to inspect the 
production methods of two of the leading aircraft factories. 
In one of these plants they were not entirely equipped, there- 
fore there was no production tn he iiispeeted, yet tliey had ao 
order for quite a number of trainitji; planes. 

Tlie object of this in»pe<'tioii was to funiiliarize the writer 
witli production methods in these plants so thai our firm cotild 
handle the work expe<litiously in the event of our being 
awarded a contract, which the writer had been promised upiui 
his return to \Vashir.^"oii. and wliuh was made imme<liately 
after \isitim,' the aforemeni loiu'd plants. However, on niv 
return to Washiiitrloii, after s|ieiiiiin'_' eon-'idi ralde time and 
mone\ , I was politely infonni'd that their iireigraiu had been 
changed, and thai they could not ^rivc us the contract whioh 
Inid b4>e."i pniniisid In fore niy vi.^il to the plant.s. 

After this lia.s4-o at an attempt lo obtain a eoidract, we de- 
cidetl that it was hopeless, and gave up the " Uhosl," awaiting 
(laiiently the time when conditiona in WaaUngton wonla 
change. 

All of thesi' ditTieultics were enci .uiitcreil in s]>iie of the t''iicC 
that we had a fully r<]uipi)cil, moderi:, up (o dale plant, built 
for the sole purpose of mnnufactuniiL' .'liriilaf.es ; ami noi .in 
antiqunled. obsoleto 1.\l>'' id woodworkitip plant whicli eaine 
into L'cf.end tavor a- sub. contractors. Our plant had been 
i!ispt(-,i,| by ;i (lo\,riiine:it inspector and pa.ssed on verv 
•iivoralily. Our aeii'.e liea.l is a man of eight years' Cxpeil' 
eiier', both theoreiieal and ptactual, in aeronautics. 

Had we been '^'ivcu the proper encoiini^retuent at Wa'5hing- 
ton by their phieuifr «itli our tlnn some kind of nn order, we 
e.inhl have by this time iiiercri.scd our produ<'t]oii '_'(>() p< r cent, 
inslcuil of being in the same iiosilii'ti now (hat we were over 
a year ago. 

Krom our experience we car.didly bel;evc thai a plant to 
get inaxiinum iiriMjuetion should eonhr.e its I'tTorts solely to 
ot'.c tvpc of plane, if buililiiitr cotnpleb maehines, or if build- 
ing' parts to cut these down to Itie miniinum ai.d iii:iki' tjie 
i|iiarlilv speeil-.cd sulheieiuly lare-e to insure a', h'asi -ix 
itioiiths' oper.'itiori of the plant nt its iMaxiniuiii proilm-t ion. \ 
-ni.-ill pjar.t. workiuLT on parts, cannot be expei led to 1h-i oine 
ail i lTieieiu orL-aniiation with only a small order and the pros- 
].eels of sdiiriiiL' addition!)! busitiess very remote. Tu our 
o],ir.ioti. tlie husniess should lie divided up, tor under tfie pres- 
ent system some of the plants are hogging it all, while we are 
compelled to be content with a wtry anmU Bab«ontmet not 
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munrin? inori' than onp-trnth of mir maxiiuuui facilitit>s. 

Kx|>(!ritii<>ntal work in this countr>' has be«"ii kept at a uiiui- 
luum, and es|H>rially so for a nation the iui])ortauoc of ours 
and |>o!)!M^ing thp ingenuity that this eountry ha» shown in 
all lines of invention; by all means there should be an appro- 
priation made tor experimental work on aiit-ral't, lor no doubt 
there is raufh latent talent awaiting the opportunity to show 
the worM at larg« somethiuj; new. 

This lelt«r is not intended to be one of eritiei.tni, but (he 
facts are stated with the hopes that this letter, along with 
others, may have the desired efT<Tt of inaugurating a change 
in the present aircraft pro^iri'aui, whereby all nianufaclun-rs 
who are equipped or capable of producing aircraft or parts — 
in this we refer particularly to some p4H>ple who have been 
in the business for yeare and have been unable to obtain any 
recognition whatsoever — will be able to get an onler of some 
kind, and thereby lie instrumental in furthering our great 
aircraft program. 

Whiltemor«'Hamin Co. 

It is our frank opinion that much harm is being done aero- 
nautical enterprises by the present ruling preventing civilian 
flying. We believe I hat private scImioIs mIiouM be encouraged, 
that passengers sliould Ih! carritnl, an<l that general exhiltilion 
work stimulates public attention and creat«'s enthusin!>m tor 
aeronautical development. 

Since the earliest days of flying, aircraft producers have 
been al>!tolulely dejM'ndent u|M)n exhibition (light:*, ])a8senger 
carrying and pupils. Without the revenue from these sources 
all American constructors would have found it impossible to 
have continued their experimenting and the I'nitcd States 
would not have had the few small concerns that were in oisl- 
ence at the outbreak of the European war which through 
foreign orders grew, and upon our entrance into the war 
became the soumw of America's airplane and engine supply. 

We believe civilian flying should be alhiwed under the 
following <'oiidilions. 

1. LiceJise certain ci\-ilian pilots to fly over designated fields 
in s|>ecitie4i machines, said machines to bear identification 
marks. I)esignale<l fields apply to areas so sitiiateil that no 
infonnation of value to the enemy could be obtained, or where 
no military damage could be done. 

2. Allow such licensed pilots to carry pupils or passengers 
over such designated fields. 

3. Allow such licensed pilots without pa^^tengers to make 
cross eountry tlitrlits only upon spe<>ial permit for each flight 
made. Spi't'iul permit to Ih- obtained from llie .loint Army 
anil N'avy Hoard im Aeronautical ('ogni/.atice. 

4. Civilian niucliines must not carry wirelcKH. machine guns, 
or cameras. 

5. Di-signated fields to be approved by the Air Service 
Department. 

C. Pilots to l>e approved by the Air Service Department. 



without dissembling it fnim whenever it m\v be to the repair 
shop so it may be given proper attention. 

The frailer is 25 tW-t long, 7 feet wide, with rai-ks 48 inches 
high. It is equijtped with 'ii)ix7 Uoodyear all weather tires on 



Williams Steel Wheel & Rim Co., Inc. 
In the matter of the conlrncis for Jiiqdane parts, at the 
present time, we are doing practically nothing in the airplane 
line. We have about 12,fHM> sq. ft. of floor space which we 
can adapt to the making of rims or t-oniplete wheels — in both 
of which lines we have had long experience — ^should any one 
care to take advantage of what wc have to offer. 

D. H. Wetcei,, 
Saleg Manager. 



Motor Trailer for Airi>laues 

A novel type of motor trailer for airplanes, which has just 
been put on the market, shouhl prove a valuable addition to 
the equipment of flying fields. This trailer, developeil by the 
Fniehuul' Trailer Co. of Detroit, .Mich., operates in conjunc- 
tion with a special light type tractor truck, produceil by the 
Aca.son Motor Tnick Co. of the same city, and |H-rmils to take 
on boaril a com]>lele air|dane by ninning it u|> on .ski<ls. anil 
then haid it on the road at a giHxIly rate of speeil to its 
destination. 

The practise of hauling air)>lanes on the road is coming into 
UM in certain se«-tions of the coutitrv where it is desirefl to 
move machines without using their own power, In the case of 
disabled aiqdanes it proves handy to move the entire machine 




Thactor .VXD Traii,eu( Completb 

the trailer and sidid Ooodyears on the Acason Motor Truck 
Company's light type tractor. The trailer has a capacity of 
three Ions. Its development is the result of French war ex- 
perience. 

If is believed that the combination will |>rove of much value 
in the commcrcializeil aeroplane activity which is planned for 
the after-war period. It has caused favorable comment among 
prospective <-<iiiinien-ial airplane l>uilders in Detroit, which city 
is looking forward to being one of the big airplane manufac- 
turing centers at the conclusion of the war. 



Warner Duplex Control Column 

This stick control column is the invention of William Deshler 
Warner, 8 Kast Broad Street, Columbus, Ohio. It exercises 
the same functions in operating the control surfaces as other 
nmlrols with the usual hand grip at the top. Tlie particular 
advantage of the 
Wanier control is au 
a<l just able grip for the 
knees, which is easily 
adjusted while in lliuht 
to fit any size pilot. 
This installation makes 
the controlling of tin- 
plane with the legs a 
positive function in- 
stead of a haphazard 
makeshift. 

The knee grip is an 
aluminum device shaped 
to fit the contour of the 
legs on either side, and 
vertical rilis to prevent 
forward or backwanl 
slipping, and so fonned at the rear that if thi- column is pulletl 
hard for an extreme climb it is not in the way of the pilot. 

With Ihe Warner control several pilots have Wn able to 
execute con.-secutive figiin' eights without touching the hands 
to the control, and lliglils up to 30 minutes' duration have fre- 
quently been made where the machines were operated entindy 
with the knees and feet. 




Book Review 

QLOHiOt'N ExpijOits ok TitF. AiR. By Kdgar Middletou. D. 
Applefon & Co., New York and I»ndon. (ii^l.3.'i. 256 pp., 
4 plates.) 

This book, written by a former Flight Snb-Iaeutenant of 
the Royal Naval Air Sen-ice, descriljes in a vivid style the 
routine work and exploits of Great Britain's military and 
naval aviators and makes u such interesting reading for the 
nou-initiate<l. 



The Hall-Scott 6-Cylinder 200 hp. Airplane Engine 



Tbo 8uei-u!Ls of tliii C-<-yIiiiiler 200 li.p. Hall-Scut t airplane 
engine — tbf latvst pn)du<-ti<>ii of the pioneer Bern-enffinc build- 
ers of San Kraiipisco, Cal. — calls not only lor n Jcscription of 
this rvmarkahle Amerii-nn product but also for recognition 
of the progrcjis made by thlM flnu during ten years of airplane 
engine building. 

The design of this engine — the mtKlel L-0 — is not new but 
rather the result of ten years of progressive development. 
Since 1914 the Hall-Seott 
Motor far Co. has been 
building six cylmder vertical 
engines of the A5 and A5-a 
m o d e 1 K. The exjMriemt' 
gained in chci-kirig results 
obtaine<l on the test blo4-k 
and under actual (lying con- 
ditions through quantity 
pro<luction under I'nited 
•States and foreign Qovem- 
ment inspection has made 
possible the production of a 
fighting job in this new L-U 
which will equal, if not 
surpass, airplane engines of 
other types and designs, 
either doujcnlic or foreign. 

The model L-6 is a (i- 
cylinder vertical engine, 
which develops 'Mid hp. and 
weighs less than 5U0 lbs.; it 
is 1(S3 lbs. lighter and gives 
50 hp. more than the AS or 
A5-a models. 

The L-(i Li a simple en- 
gine, for the efficient engine 
af to-day must l>e the 
epitome of simplicity — an 
engine of no coniplicateii 
designs or delic-ule elementii 
—one that insures the maxi- 
mum ruggedness to with- 
stand the severe conditions 
impose<l by the fortunes of 
war. 

An airplane engine can- 
not receive the careful nurs- 
ings of an expert engineer: 
It must function properly 
when taken care of by 
aiL<t-hani<-s whose oidy train- 
ing perhaps has been that 
receiveil by (Jovernmeut in- 
atniclion covering a limited period of time. This means that 
an engine leaving the factory and the watchful eye of experts 
must function and perform under adverse conditions. 

Tlie neees.silies of war have brought about a condition where- 
by men of little or no previous mei'hnnical training must 
operate engineii, over-haul them, tear them down an<I rebuild 
them, mu^it make them run at Icsel or lO.IHK) fm-t in the 
air, in summer or winter, wind or siiow. niin or shine, night 
or day. over ocean or «lesert e posed to •■very destructive 
force and clement of nature. 

A successful airplane engine must Ik- desii;ned for easy in- 
stallation in planei; of mony designs — Hcliooliiig. scouting, 
bombitiir ami righting ]danes installed sn a.<i to be not only 
accessible to its»'lf but to its conind. 

The prime i>ss(>iitial of an airplane engine is strength. It 
must be so constructed that all moving parts have factors of 
safety far in excess of automobile engine tyifcs. tor an air- 
plane engine must not oeily be strong enough to withstand the 
stresses cerierated within itself, but .strong enough to willtstaml 
and resist continuous running often with wide-open throttle 
for full jMiwer delivery. 

The concrete crystallization of a design into a successful air- 
plane engine is not, therefore, a simple problem. It is most 
<H»mpIex u problem in which all of the nl'ore-mentioned 




ExD View, H.ux-Soott Model 1^-6 R.vaiNE 



factors and many more must be co-ordinated into a plane of 
logical stspience liase<l on accurate knowledge and experience. 

Since the lirst airplane engine w-as designed and built by E. 
J. Hall in 1908, many engines of various types have bwn 
produced for use in the Unileil States and abroad. The knowl- 
edge and experience gained through the actual use of these 
engine-s in everj' i)art of this country, in the Phillipines, in 
Japan, in Russia, in Java, in the Netherlands and in other 

compilation of data that has 
proven most valuable in the 
development of the model 
L-6. 

Exhaustive studies of ex- 
tended experien<-e has |>er- 
mitted the Hall-.Scott Motor 
Car Co. to eliminate from 
designs nil uncertain and 
untlesirable features and has 
permitted the incoqionition 
of some new and unusual 
features not to be foun<l 
heretofore in any other 
engine. 

The L-6 Engine 

One of the primary con- 
siderations in the design of 
this engine was the swuring 
of a compact installation. 
The result haa Ix-en most 
pleasing, as the engine has 
less head resistance and 
permits the building of a 
more perfect streandine 
lH)dy around it than any 
heretofon" built. 

Pouer 

As power in an engine is 
today of prime importance, 
this phase of the design was 
given most careful atten- 
tion. The result is that the 
total me<'hanical efHciency. 
measured in output, is 
greater than any similar 
sized engine has ever de- 
velope<l. While nited at 
200 hp. this engine will give 
a normal rea<ling of 220 hp. 
at 1750 r.p.in. This result 
has been achieved by careful 
consideralioti of fuel distribution, valve action, and the factors 
go\-eming thennal elllciency, re<-iprocatiug parts in relation to 
engine speed, etc. 

Fuel and Oil Economy 

To obtain maximum cruising nidius with minimum weight, 
the fuel problem was given careful consideration. Continuous 
experiments have shown a fuel ciinsnm]>tion not greater than 
.55 lbs. of gasoline per b.hp. hour, with an oil consumption of 
less than one-half galhm |>er lunir. 

The arningcmeni of the valve, the diameter and lift and ef- 
fective o|H>ning and the d<sign of the manifidd for the distribu- 
tion of fuel, with specially designed carburetors, are all con- 
ducive to a high volumetric efliciency. 

The construction of the cylinders, the method of jacketing, 
the circulation of the water induced by circulating pump but 
taking advantage of natural thcrmo-syphon principle, with <lue 
consideration to cx)>aiusion factors; the piston design, clear- 
ance and beat radiation permits the highest possible thermal 
offlcicney. 

Observations on the field have demonstrated that carburetor 
adjustments are the cause of considerable trouble to flyers. 
Inexperienced field mechanics adjust carburetors so tluit too 
lean a mi ture oxidizes the valve stems and burns out the seat. 
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or a too rich mixture eauscx the engine to ovi-rlteat anil quite 
often flare- back? from prc-igiiition. 

To obviate aiid partially oven-ome these troubles, the range 
of water tempcratun* has hv<-n inn<le as )n^at as pn»>ible, 
pcrmittinpr the temporal ure li> rise Irtitn iionnal of l(iO degrees 
to as liiffli as 200 defrrci-s without injury to the engine. 

The valv<'3 used in the Ij-6 are the same as used and found 
to 1k> satisfactory, in previous 6-cylinder enpincs. 

Tlie carburetors are so arranged that datiRer of fire from 
fl<H>ding or flare-back can be eliiiiiiiatcd. 

Modern warfare demands many fttunts of the flyer, such as 
nose and tail spins, looping, etc., and in many old style enpnes 
much trouble was caused by oil ffottiti); into the cylinders, f'oul- 
ing the spark pluir; an<I cauying mis-firing, an well as nil escap- 
ing and blowing into the face of the operator when the 
t'<|uilil>rium of the engine was dislurlwd. These things liave 
all been carefully considere*! in the I<-6 with the result that 
this is as near an oil-tight motor as can be produced. 

The oiling system has been devised utilizing a pump with a 
double lead ao that in addition to <lis(ributing oil to the work- 
ing parts of the engine, auxiliary oil tanks can readily be con- 
neete<l in case llights of long ditrntion are necet^ary. 

As the (cmiieraturc, clinuilic conditions, ditTerenccj; in 
viscosity and gravity of (he dilTereiil lubricating oils bear a 
relation to oil pressure and fciil, external oil relief valves have 
been designed that cover a range of pressure to n.'> lb. per sq. 
in. A large capacity by-]>ass automatically operates at any 
set pressure which may bo pre-detcnnined by the operator to 
meet existing conditions. 

Weight 

Each element entering into the construction has been closely 
checked atnl analyzed that each part can be made as light 
08 possible yel muintain the highest stre** factors. The weight 
of this engine is less than '2*2 lb. per b.hp. 

Ifnition 

While the model L-G can lie built to utilize any standard 



ignition system, experimental and tirst allotment of engines 
now under production Iwvc been fitted with the Delco system. 
This botlerj' ignition has tlie following features. 

1. Reliability. Two distinct distributor mechanisms, each 
one igniting all six cylinders through separate spark pings. 
Kach di.stribntor head is fitted with two sets of breaker arms 
and contact pointji. Two distinct sources of electrical energy 
— battery ond generator — are available. 

2. Safety. The auxiliary breakers prevent the possibility of 
n back kick. 

,3. Great range of spark timing control. A spark of the 
same intensity is produced whether Bdvance<l or retarded 
through 3(50 deg. 

4. Ea.sy starting. A spurk of the same intensity is 
produced at cranking speed as well ns at (iNnng speed. 

.5. Ability of pilot to tell whether the electric equipment is 
functioning properly through the medium of the ammeter. 

6. Distributor heads are driven direct from the camshaft 
through a worm gear. 

7. I^ong life. The distributor heads mn at a slow speed 
(one half crank shaft sficed). henee the wear is slight. 

^onrfiuion 

The general chararleristics of the L-(l are as tollows: 

No. of cyllndfru « PropriU-r Dla . . . »' ft" 1 irprnin- 

Bor.- .1 In. Pitih «' 0" I A"™"* 

Siniki- 7 In. Cnrlmn'tor Miller 

Uiit.tl IIi.r'o-iHiwer SOO c.wllni: . Wnjir— CPnlrifiiBal pump 

Nominl B.lli' 213 iKDittoti UrUn Daltorr 

Sp««d 1,700 r.p.m. 

Piston dUplm^rni-nr. .vjl.riTO ru. In. ii:t7.'l4r> rn. In. p»r rj-llnd*r) 

Plslon sp»til at nomuil r.p.in. (1700) lUfCI feet per inlnnt* 

• 'omprcssilon volume ^4.74 C cu. in. 

Wi-luhl nf rnsiiK- dr>-. iDrludlDS carlmrrlnr*. isiittlon RjrMcm and 

nniiM-lli-r hnl> !>on lb. 

Wi'lKht ilrv inT norninl hp 2.1.1 11». 

\V«i«T tcm'pTnliirp Inlet 140 dee. Fabr. 

Water (I'lniKTatiire outlrl 100 de*. Falir. 

VValiT drrulntlon 18.5 gal. p«r min. 
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The QemeIl^BayaTd Rigid Aiighip 



It 18 u little known tact that, thongh the rigid airship has 
b«eii «hiefly developed in Germany, particularly throagh ths 
eSorto of the Zeppelin and Schiitte-Lanz conecma, the base 
■kawati of thia type of aiieiaf t were first patented in 1873 
hf s Fnnoh engiiMer, Joaeph Sp i in , » native son of Aleaee. 

Howem, the ainlup in ganeml, and the i^^id ^ppe in pw- 
tieiibr, nevtr enjoma • gmat deel of popabui^ m Fmee, 
where the futon of aerial nwkation wea alwajn eoneidered to 
be dependent on the mceeai of tte eirplane^ aad conaeqaently 
neneh ainUp dea^nan and haildan reeeivad little offleial 

enooangeBWDt in apite of the feet that aom *- — 

^pca have been developed in that eonntiy. 





-^jiii-- liiiiLSj'lt', till.' I'alinT oj' llif ri'^'.d 
airship, succeeded in having his debigu 
oflicially accepted only in 1909, after the 
disaster of the H^publique. when he 
offerwl to cover the e.\pcuses oi a rigid 
airship which was lo im\c lic*>n built to 
his desipns. This iTHt'i, the tirst French 
rigid airship, was aitually biuh, and 

reached completion in the sprinf; of 191,!, u: ii wlir^i thi' 
world's distance and duration r««ords i'or airships had in a 
spc«tacular way hem canied off by Gennany^ Z^ppalin 

airships. 

While it is true that the lar^c aii-sl ufi of the rigid type has 
not proven all that the Germans expected from it, and has, 
J 
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in partienlar, aigiiaUy failed aa aa oftauive weapon, it ia 
Devartbtlaw noofniaad today in naval dnlaa aa am»diB|f an 
eieMduig'ly valnaUa meana for loog-iange nanl neanaaia- 

sarce. in whidi tnaetioB it is atiU veiy imah anparic* to the 
large flying boat. 

This superioTilgr is nauAr doe to the itet tfiat the laffe rigid 
airship is capable of eovenng mneh gi«ater diataneea raan the 
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Miaplaiin. and alsOf beeanse it can stay aloft ngardlesa of engine 
fB{hu% aiBid can vaiy its speed no aa to keep station with a 
flaatataaa. , ^ 

ffinee the war hupm Gnat Britain is understood to have 
boilt aavend eatperinMobd sigid airships, and Japan as well 
aa tina eonntiy have been nported to have perfected plana 
tat bniUiiv anah enft; on tiw other hand, Germany baa never 
entindy eeaaed devaliqdng ila SSq>pelin and Sehutte-Lanz air- 
Mptf atthoogh, inataad of emplflyiag ttiem for offensive pur- 
peaea, their oae baa of lata hau reatriated ehiefly to naval 



In view of the above 



oonridenUa interest 



nu^ be dieited by the spedlkatwn «f Mtaia patent ianed by 

the United States Patent OfBee on Itlay 7, 1918, to Adolpbe 
G^ment-Bayard, of Levalkns«Ferret {Seine), France, covering 
a new Hvstem of construction for rign aiinhtea> ML ddnunt- 
Bayard is well known aa the eonatraelor of na liOiHri|gd air- 
ships bearing his name, several of whieb, manned by naneh 
Army crews, performed satisfactorily in the early pturt of the 
war. 

The specifications of the letters patent (No. 1,265,302) read 
aa CoUiowa: 



The jtrcN'nt invention has for its object a dirigible of the 
rigid type, the girder of whkh ia conatituted in audi • manner 
tfaat it will withstand the atnuna dne to iti own 
wagbt when it rests upon two sapporta eonvenienti^ 
located at two points in ita lengtbi In oombinatioD 
with theaa eonmttona, it also xdataa to the enqploy- 
mcnt of apeeial davieea for the deflation of the gas 
ballonnels; aeaoa for tt^iSf removing the outer 
envelope nom Che ^rdar; ax laterally guying the 
thnwjrhont ita eatin length, and if aeeeasacy 
pnaervinf one cv taro inilited baHouieta to 
eontnhnte to maintaining tb» girdar in ita namal 
vertical poaition. Tha wUe thaa eonatatiitad baa 
been estwliahed and eemWnad in indi a manner that 
it is poaailiie in eaaa a atom riionld break when the Fig. 7 
ainhip ia natiag mproteeted on the ground, to pro- 
teat it firam the affeet of wind capable of breaking it or of 
tearing it from its moortnga. 
Fignre 1 ia a side elevation of my improved girder; 
Vig, 2 ia a cross-section thereof; 
Fig. 3 is a plan-view of the eommunicatitm 
passage; 

Figs. 4 and 5 are detailed views of shock 
absorbeia intacpoood between the ear and the 

girder; 

Fig. fi is a detailed view of a shock iil -i r!ii?r 
interposed between llie oar and the ground; 

FL-^ 7 and h represent a tearing bar in 
<ide iiud iront elevation rospeetively ; 

Fit.'s. !) and Id are elevational and plan 
views re.-<pecti\ ely of portions of & dirigible, 

fruui the platform; 

Viiii. 11 and 12 ar«^ views showinuf a erosis-.section and an 
elevation of a portion of a diriphle and detnils of the tearing 
mechaniHm opcrahle from the jrri'Uiid; 

Fig. 1-3 is a <liagTaninuitic view shnwir-.p another form of 
tearing mechanism; 

Fig. 14 is a dineram <if a forui i f teariuix lacmtr; 

Figs. 15 and ]ii arr cruS.s-M'i'tiifual and elevational details 
respeetivel.v of drums lor winding and uuwindir.^ the blinds; 
and 

Figs. 17 and 18 are cross-sectional and elevational views 
renpoetively of detlating mechanism for the ballonnets. 

When a pirfh'r rests upon two supports, strains are pro- 
duced in various elements ( U[ir:i,^:.1:-. diaf,'ouals, uppOT 
framework and lowi!r framework); these are I'llliiT compres- 
sion or '■ t -lull -ilrains and their value is well lii irrmiiied. The 
trirder penerally ronnprises elements whose constitution cannot 
be determiueil solely by tlie conditions of resistance; certain 
conditions necessitated by its employment should also be con- 
sidered. It will be understood that it may comprise elements 
which, owing to the dimensions of their geelion, would bo par- 
ticularly suitable for withstanding compression strains and 
that consequently it would be desirable, with a view to the 
minimam weight of the whole, to concentrate the said compres- 
sion atraina upon theee elementa; in thia ease the tension atraina 
' for the «tanenla of i 
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This is the case with the g^irder for rigid dirigibles forming 
the o1>ject of the present invention, and which is repreaented 
in side elevation in Fig. 1 and ia eroaaaeetinn in Fig; 2. Tfaia 
"Tinier is constitnted in the foUdnlng manoar: 

The lower fiamewink by the e o miwinie ation pamnga « aa:- 
tetiding throqghoat ita anna length and lapaa a a n ted in i^ 
in Fig. 3. 

The upper framework by light beams b. 
The uprights by vertical pylons c located in the 
plane. 

The diagonahi hy wina or eabha d and finally, the 1 
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Reciprocal Patent Hi^'litR 

The SliuUc oil .lune 19 poiified the Soiiiitf hill S524 to e.xlcu'i 
tt-iiiporarily the time for filing applu-atiouti I'ur pati'utu and 
registration of trmifuuirks, etfi. 

In the trading-with-the-eneniy ant it is provideil tliat Ger- 
many and her allies may file ai>pli<'ations in this counlrj' more 
than a year after having been tiled in their own countries, 
whereas a citizen of a countrj' allied with the United States 
inuat tile iu this country witUa one year from the time the 
application is tiled in his own oonntiy; otherwiM luB patent 
when lakcu out here is invalid. 

It givcii to our Allies who arc unable to tile an application 
during the war or within six months thereafter, on account 
of conditions ariung out of the war, an cxtcnHiou of nine 
months therefrom, but expressly excludes from this privilege 
countries whose laws do not extend substantially similar 
eourteaes to United States citixena. It alio relieves from 
defaidt all ^ppKenlfeui filed sitMe Angnat 1, 1V14 

Conservation of Platmnm 
The Bueaa of Mines oC the Departnciit «t the Interior 
baa imed an appeal to the Ameriean people for the ooaaemip 
tioo «t pladDUn, which is naed^ amoog other thingi^ in the 
mannfutnrs of ignition pdnta in aiiplimci. Spealmig in the 
Houae an Jane 7, Bepreientative Heniy T. Bain^y aererdy 
eritidaed dw War Indnitiiea Board for ita nnaaogeiBfnl, m- 
effeeti?a and idiolly insolBeient attempts to cooaarva the 
anpply. 

Aircraft OHiceb Move 

Tin- iitiici s of thf Bureau oi AiriTntt I'roiUu tioii, inclmiing 
tlii>M' of Dirc-otoi .l<i|in D. Ryan and Chief oi ilic I'rodmtiou 
Divisiun Archer A. I^ntidon, und the olHccs of tln' Ainraft 
Board, of which Mr. Hviiii is chairman, have bccii ntmncil "n 
Building D, at Missouri Avenue and 4'*' .ntid 6th Streets, 
X. \\'., WaiiLiiiL'i'iii, D. ('. All tlu'.si' i.iiicc!' were fonnerly 
located on the ninth floor of the Munscy Building. 

Besides iLe above, Building D now Iiouhcs the otlice of A.-'- 
sistant Director of IVodiu'tion William C. Potter, the depart- 
meni.s of the Piwiuction Division, the Department of Military 
Aerouaaties, and the offiee of the Joint Army and Navy Board 
on Aanoaiitie Gogniaaiioe. 

AcroDaiitic Cognizance Boanl 
Rear Admiral William R. Shoenuikir. riji resenting the 
X.'ivy, has been njipoiutrd a iiiciiibci- of tlic .Joint Army and 
Xavv Board on .Acronini'ii'id < '<iijiii/,.'i!ire, m lieu of ('npt. F. 
H. riark. 

First Lieut. W. W. William-, S, K. C, A. S.. Iuls suc.-iudci 
Ca]>t. J. H. W(.it>-lif-nd MS i.^Mi.-ilcr to liic Hoiinl. 

The office of the Boiini lius been nniif)\(ii from KiO" H 
Street, X. W., WashiliRtOii. D. to the. Depar'.menl of Mili- 
tar)' Aeronautics, at Sixth Sim t aiui Mijisriuri .VviTine, X. W. 

Acronaiifical Tii.Htniiiirnf Corp. Formed 
A li.L i-lettcr liii- ((iLr.iiii.-.i'ii t!i!- It Jrrnational Aeronautieai 
Iiisirumcut ('i)rp., witli oiiii r- .it Ulls Mndison Avenue, N'ew 
York ("ily. to earry on the bii^.mish of manufacturing alti- 
Illcte^^, li.'iro^r:i|)h'i, nirnpced indicators and compasses. Mr. 
ilauste-ier is ;ir>'si(l>'iir and treaanvBF of the new ooiporation 
and A .lohns i* M'eii't:i'\ . 

Cantor Beuii?' Import Licenws Revoked 
Tlif War Tni<le Board luis •iiinle a new ruling that .ill out 
•standing licenses for llie importation of ra-'^lor beans and ras 
tor oil from the West Indies. Mexico, Central .Vnifrira, Coloiii- 
liia. and Venezuela. exee|it liaise wbereiii the United States 
' iovi'rrinx t.t :jt>I>ears as eoiisigt:ec. have bp«>n revoked BS tO 
oican .shipment made alter .luiie 10, I!'1S. 

Hereafter no liceiis«'s fur iiii]»ortat ions Inim those countries 
will be issued, exicpt when the fniteil States noveninient is 
the i'(iii-iL,'i.i i i>r when the importation is ap|i(Oved by 'li<- 
Bureau oi Aircraft Crodivlioii. All ap[ilira:ioti.s for the im- 
portation of thesi' rnnimoilii ■( s I ron) these couutfies when a 
cousiguee other Uuw the United States (Jovenuuent is named 
will be refemd to the Bnrean of Aircraft Prodnetion for 
approval. 



New Aviation Fields 

Three iii'w .Vimy aviation fields will be put into opcrationr 
before long. These are located at Babylon, N. Y.; Buffalo, 
X. Y., and Columbus, Ohio. 

The field at Babylon, L. I., is situated on the site of the Bel- 
mont racetrack, which gained fame through the Intema ti ona l 
Aviation Meeting held there in 1910. Two squadrons will be 
stationed at Bdmont Field. 

The new Held at Buffalo will be an acceptance field for the 
flnal tests of maehiBea ddtvared 1^ the Cnrtiss Aeroplane and 
Motor Corp. Other aeeeptanea fldda are loeated at Detroit,^ 
Midi.; Elizabeth, N. J., and Dayton* Ofaioii 

Four hundred acres of land have been commandeered by the 
War I>«fMU(tment as the site for the Buffalo aooeptanee fldd 
The pi c y a rty atendt fitom Elmwood Avenne on the east to 
Hilitaiy BoM on the w<*t, to the town line of Kenmore on 
Hbm malk and to the DehnMna ft Laekamaana Railroad ttada 
on dteaonth. The lading ontof the iMd will reqnire the do*- 
inc of a aeetion of Elmwood AMina and twenfy other atreets- 

Con tracts for the oonstmetion of the neoeeiary buUdiiwo 
on a eost-plaa basis have been let to a Buffalo Ann and the 
work w31 Vw begun at onae. The proper^ ia vatnad tongMT' 
at fliOOO/HW. 

A wmt tmOj haagara, dg^t atorahoaaa^ bamdm for SOO* 
dten and anarten far offleacB will ha ereetad. The estimated 
eoat n 4000/100, thns mMag the iavaatDiBt approximatdr 

The aviation eaaip t» ba oateUiahad at Coiaadnn, Ohio, wilF 
be situated on the Obio itata Uit graniida. It will Im naad ior 
preliminary- training tt avfaton. 

Piaetioalhr every one of the large haiUiRga oo the groondo 
will be need for dte students, and some wn>odeling jmd new 
eonatnution will be necessary. WoA wiU be started at ooee. 

The aviation fidd establidied some time ago, two miles aonth* 
of Anxtin, Hwu, by the OMunber of OoMBaena of that eity^ 
has been hssaed to the Anny for ana year. Tba §M baa been 
named Fenn Fidd, in honor of Cadet Eogeoe D, Penn, who 
waa recently hiOcd while flying in Italy. 

Senators \ isii the Siatiilard Plant 
The Senate Conimittee wbirli is making a tour of inspectiom 
"f the airplane plants visited the. factories of the Standard! 
Aero and Standard Aircraft corpora tions at Elizabeth, K. J.^ 

.June 19. 

Senator .James A. Reed, of Missouri. spcnkiiiLr for tin? com- 
mittee, s.'iid : " We liud better conditions as to quantity pio- 

dui'tion." 

Other than this none of the Senators spoke, as the report 
of the investigation must first be made to uw Militaiy Aibim- 
Committce of the Senate. 

The otlier members of the committee are Senator .Joseph S. 
Frelingbuysen of New Jers^ Senator Uarnr S. New of 
Indimia, aad Senator Charles 8. Tbonaa of Cotorado. 

Changea in Air Penonnel Section 
laeut-CoL W. S. Oilluon of Uw Air Panamid Diviakm 
has been trancEirred to the Board OontioL Ueiit^CoL 
Franklin R. Kenny of the Signal Corpa haa an aassdad Cokuud 
OiUmore in the Air Persmmd Dinvan. 

New Wind Tnniid 

Tliroop College, Pasadena, Cal., is constructing a wind 
tunnel, and advices state that it is expected that it would be 
completed on or about July 1& 

Arrouaiitioal Comniission to Co Abroad 

Charles H. Willurd, chief engineer of the Aeroniarine Plane 
and Motor Co., has l»een given leave of absence by his coin- 
)Kil:y lie c :iii imii a ( fovcriunenf aer<iiiailtical conimissioo 
I hat is sliorlly to l-'ave for Frarn c and England. It is under- 
-tiMhl that till' purpose oi the trip is to s<i'ure the Intrst mili- 
tary intormation upon iiireriift and to translate it into pi'i.luc- 
iiou for ucxi year's .Viiienrnn airplane pnwram. Colonel 
Hall and Major .M.inii< n <r. :iii' Aircraft Ireauetiou Division 
are other members of the delegation. 
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Army Appropriatiuii Bill 

Till' anniiiil Aniiy Appropriation Hill. iiiriyiiiLT a total of 
:itiu\lt fl2,OH.H.(iS2.l)0!t.(il, wllii-ll J>:LsM'ii tin- Himso last month, 
r««fhe<i tin? SiMiiitr (111 -Iiiiio 24. Xl« r.Hhicti.iii was maiic in 
the bill as rf'iiortcd li\ Senator Chainln'iliiiM tnnii tlu' ( niti 
mittee on Military Atfairs iu the items o£ liib84,304,758 lor 
aviation and 105,M6,054.77 for the Signal G«>rpe, as adopted 
by the House, nor in any other iti m. 

An increoM- ut i 17,000,000 luixlc Uy the Senate Commit t*-*' 
and several aniendiuents of a IcRislutive nature are addeii a?* 
riders. Anioufr them are aiueudmeutii authuri/in^' the forma- 
tion of ni) ninnift production eorporatiou witli a capitalua- 
tion of :-li)ii.ifoiMHiil. empowering the I'reridflBt to eommaiidenr 
timber lor nu!>liit:i'~- aiul other |>urp'»4i*>. 

i'crfouiH-1 of the .Aircraft Board 

Under the lav the Ain niit Huanl oonaiate of niue incmbfrsi, 
three of whom niuKt be civil iaiiN. three rapnaentatives of th« 
Navy and three n-jireMeiitnti\e?i of the iVfluy. Tht panounal 
of the Board now la oompoaed aa foUowa: 

Civiliana— John D. Rjnu, Bidiavd F. Howe and Willian C. 

I'otter. 

Niny hear- Admiral David W. Taylor, CapL KoUc E. 
Irwin and Lii'ut.-Coiumdr. Arthur K. Atkins. 

Anay— Muj.-Cin. WiUiam L. Kenly (who .siuci-eds General 
8qnicr)f Col. K. L. Montgomery and Cul. E. A. Deeds. 

Airplane Spruce Contracta 
Contraeta for aiqilane spruce wore recently let by the Quar- 
termaater'a Departinent of the Army, a.s follow h: Klmer G. 
Byron, Houltoa, Me.; C. 8. Dearinf;, Derry Village, K. U.; 
B. D. Hotoon. Cambridge, Mass.; H. Newton Dayter, Gran- 
ville, V. J.; Sherman Lumber Cotupaciy, Sherman Station, 
Me.; H. H. Putman, Danfortfa, He; Kellogi: Lumber Com- 

gany, Lon^ Point, Me.; Jaekman and Garland, Lincoln, Vt.; 
. W. CoUms and Son, Caribou, Me. ; J. F. Gen-ity Company, 
Boston, Mass.; G. A. Mayer, Lincoln, Vt.; Xelson Murrnvi 
Lineoln, Vt.; S. G. Tisdale, East Middlebury, Vt.; Beutley and 
Bntterfield, East Middlebury, Vt; Farr and Kennedy, Roches- 
ter, Vt.; Kinaldo A. Whittier. Ilancoek, Vt.; X. D. Kiee and 
Son, Granville, X. Y. ; Oeorge II. Beun, Ilotlpson. Me.; Finoh. 
Pryor and Company, Oleu Falls, N. Y. ; W. Edward Beiixm, 
Gnt-nfielri, Masit. ; .Martinon Lumber Company, BanRor, Me.; 
T'eje|is«'ol l*aj>er Company, New York City; Emporium 
Lumber Company, Utica, N. Y.; Santa Clara Lumber Com- 
pany, Tapper Lake, K. Y.; Rytber Purdy Lumber Caupiaiqr, 
Van Born, Mei 

Adviertiaing Fdder 

Tlif Aliiiiiiinnn Casliiivrs Co. of Cleveland, Ohio, manufac- 
tnn^rit of Lynite and Lyuux producla, have rei-ently sent ont 
to the trade a £older advcrtkiag Lynile piatona. 

Naval Air Meoliaiiio- \^'ante(I 

One hundred and twenty men iin> WMiihii at inn-f fur llie 
Xavy ni«i h,iiiii>' -. lii.ui :il tlic tiiariuc barra.'k-, l'lillaili'l[iliiu. 
Pa., now Ih'Sii;; oif:imii'A-i[. Tlu si' ini-ii will ciiti i- lln' hum lnuiie.s" 
sfliool in i la.-*.se8 of sixty, twn i hi--'. s. nr I'iti tiu n. In iiiL' wanteii 
as iMNiu a> i)o«~ifi!r. ['\\i>u r.tiiiplctKMi nl the ciairse at the 
8i'lu)<il, .-niii Mt'iT Vfi'i i\ lilt,' II i Miir-x- 111 ^ra.soliiiP enjrines, these 
mm will bi' M-iii to aviation duty as mechanics. Men with 
<'\peri)'iii'e aii ^arai;i'men, DMchania, maflfaiiiiiti^ coppenmitlia 

<ir «<-!ili'rs ;ir(' ili'-in'il. 

Mill .111 iiUu v\.'iiii.-il t<i tal<i' till iirsr <i:' ■•tiidy at the 

M'lio.il i.ii' aMaiioii iiiii h riii s lit (ircat l.ulcl■^ Niiviil Training: 
Station. 

Mi'ii who have know li ii^'f nl L'aKoline ' ii^rin,.,,, iiin};m'lo work 
or nil liiiri-tiTji, the taking; up of lirni ni^'~. littin;: [ii.ston rings, 
ii-^'MiiMx' .uiit Tiiii>'li!tii- too! wiiri,, an- luirWi ul:irl\ wanteil. 

III.- ;i.U ;iiir,<| m-,' 1 mi iomtn | itiir' h iil work with all the 
lateitt ty|R-s uf airplane engines. All graduates arc given rat- 
logB as petty oflkws, with a qileodid ehanea for advauoement 

Moring to Xnereaae Production 

The Pkcand and Wdded Sted Pradneta Co., loe., maui- 
taetaren of a laige number and variety of Ediaiist Headen 
and other airplane paita^ will move from Flnahiiiff, N. T., into 
new and larger qnarten at Long Island City, whxk inO aCbid 
faeilitiea for inoieaaed pradnetkm. 



New Menibers of \. A. C. for \. 

Several rliaiijres ha\'e just o«'«-iirreii in the niemhership of 
the National .\iivisory Committee for .V.Tonaiit ii s. 

Maj.-(!en. William I.. Kenly, Kireeior of .Military .Xt-ro- 
nauties, has been up))oiiit>-il in the eoininittee in plaee of Maj.- 
flen. Oeorjre O. Squier: l>r. Wallace C. Sabin, of the Bureau 
of AinTaft Production, succeeds Col. Virpinius E. Clark, ami 
Dr. John K. Freeman, of Providence, U. I., takes the place of 
ByroB R. Newton, CoUeetor of the Port of New Totk. 

Doehlcr Die-Casting Co. Expands 
The Tolfilo, Ohio, plant of the Din-hlcr Die Cajilin^; Coiii- 

l)any, which is hoiis4-d in a modern lactory building; completed 

about a year ago. htis in this short time outgrown il.s quarters. 
In onli'r to jirovidc for this expansion the company has 

found it ne<-es.sary to lake over the adjoining plant of the Ohio 

Electric Co., doiililiiii: its presi'iit capacity. 
While a lan.'e part of the plant's activities are devoted to 

< luverninent war worii, the eompany attends to the BMda of 

the regular trade. 

Airplane Repair Depot at Montgomerv' 

The Department of Military Aeronaut les hiLs in course of 
eonstruetion an en^c, plane and repair depot at Montgomery, 
Ala. The work was bi^un on the buihtiug on or almut Apiral 
15, and is b<'in)i done by the Kiiffirieeriiij; Section of Ilic Siiji. 
ply Division, Si>,'iial Corps, whieli umicr the reorgaiii.'.;it!ii!i i.s 
now a section of the I)c])ariinent of Military Aeronautics. The 
building i^ of w<nmI const met ion, will eost aboat $100,000, AOd 
will be completed on nr ;iliuut .Inly 1. 

Kluxoii Absorbs Slentor Co. 

The Klaxon Co. of Newark, N. .1., has absorbed the Stentor 
Electrie Mfg. Co. of Long Island ( ity, X. Y. 

The Aiitophone and other loml speaking telephone instra- 
ments formerly manufactured by the Stentor Co. will be 
marketed by the Klaxon sales organization. 

The Antopbode business will be handled from the Klaxon 
Co.*s oOre in the Hyatt Building, Detroit, Midi. 

Search for Propeller Stock 

The Cnited Slates Department of Agriculture annonnces 
that the War Department and the Forest Service are aiding 
the Boy Scouts in efforts to find black walnut timber iicodeii 
for airplane propellers, following President Wilson's ap|>eal 
to the Scouts to locate supplier of the " Liberty Tree." Special 
report form.* have been preparcii for use of the Scouts, who 
will submit them for tabulation to the Forest Service, which 
in turn will report the re«ults to the War Department. 

The bulk of the standing bjm>k walnut is said to be in 
farmers' woodlots in the Middle West, the Middle .\tl«ntie 
States, and the sontfaem Appalachiaos, and it ia mainly theaa 
aoorecB that the Scoots will eomb in their search for material. 

J. G. Bennett Pioneer in .\cmnaulieB 
Concerning the death of James Ooidoo Bennett, proprietor 
of tlie New York UerM, the Lcmdon Airoplatte says: 

Mr. Bennett endowed the Intenwtioud Balloon Raee for the 
first three years of ita enstence with ft trophy and • lerici of 
large prizea. The first race was held in 1906, the start taking 
plaoe at Paris, the winner being Lient Lahm, an American 
pilot. Snbaequnt neea were won sueeeesiTdy by OermaDy, 
Switserland, America, Aawrica again, France^ and by America 
a third time. 

At the first big public airplane competition hdd at Bbeims 
in 1909, Mr. Chmon Bennett oKietcd ft tvei^by for tho gieatest 
speed round ft maiked eoune, wliieh was won by Glenn H. 
Curtiaa on a Cnriisa airplaoe. The trophy which was inter- 
national in ehanuiter was open for competition every year, 
under mlH dotcnnlned by the F.A.I. Congress, ware held np 
to 1914, when the ontfanak at war stopped the laee ■wh&m 
wonM have been hdd in the late SMmmer. 

The Ch>rdon Bennett Cnp was won in 1010 by CUnde 
Orafaame-White on an 100 h.p. Rl^riot monoplane at Belmont 
Park, New Yorit; in 1911, by Charles Weymann, on a 100 h.p. 
NieoiMNt BMUiopIane for U. S. A.; in 1012, it was brought 
back to Iheanee by Jules Vedrines on a 140 h.p. Deperdussin, 
and kept in France in IPI^i by ^larc^l Provost on a 160 h.p. 
Deperdnasin, who, for tli« first lime in history, covered prac- 
tically 12ft milca roond a chised coume within tiie honr. 
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Valspar withstands the strains 
of Training Service — 



TRAINIXG-PLANES are bound to get 
much hard usage at the hands of inex- 
perienced operators. 

Valspar successfully resists all this rough treat- 
ment. Just as it has been found best for planes 
in active service at the front, it is also f(5und 
to be the most reliable for training service 
at home. 

Valspar is not only water-proof but proof 
against all kinds of weather as well. 



The use of Valspar by the Allies on all the 
war-fronts attests its supremac)' as the world's 
greatest airplane and seaplane varnish. 

Our Airplane Sen'ice Department is at your 
serxice. To purchasing agents and superin- 
tendents of production 
wc \N ill on receipt of 
name gladly send a 
valuable handbook on 
this subject. 



VALENTINE & COMPANY, 456 Fourth Avenue, New York 

Utrvrtt VannfartHrtrmnf lligh grtulr Wirniiket in Ihr trartd—KSTABLlSHEl} tSM 
New Vnrk Chii imo Koitoo t«— . tS Toronto Lxiiiilon Anislrribin 

W. 1'. FL'LLKR & CO., Agttlts tor the Pacilic Coast: San Fruiciaco aad Principal Pacific Coast Cities 




VALENTINE'S 

LSPAR 

The Varnish That Won't Turn White 



We are Contra< lor» to 

United States 
Army and Navy, 
British Admiralty 
and Royal Flying 
Corps, 

Dutch and Span- 
ish Governments. 



Valentine Products u^r^l by 
the world's leadinRalrpIane- 
niitkers inrlutle V:iU|Mr Var- 
niili, Valspar Bristol En- 
amel, Valipar Low Visibility 
Gray Enamel, VaUjiar Olive- 
Drub Knamrl, Valspar Bl:>ck 
Enamel, Valspar Filler 
(W<iih1), Valspar Primer 
f Metal), Valspar Primer 
(Wood), Valspar Khaki 
Knatnel, Vals|Kir Aluminum 
Paint. UippinK, Sprayine 
and BrushinK coaling* <>f all 
kiful-i, Quick-Dryinjt Intiu- 
nia ("iilors. 
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RAILROAD congestion and curtailment of other 
than war shipments are seriously interfering with 
the regular distribution of periodicals for sale on news- 
stands throughout the country. 

To insure receiving your semi-monthly copy of 
AvuTiON promptly and regularly. 



through your newsdealer or by using the special ofifer 
below. 

Twenty-four issues direct by mail, two dollars a 
year, a saving of $1.60 over the newsstand price. 

Aviation is the leading aeronautical publication. 

Ask the designer, engineer, production man, manu- 
facturer, or aviation officer. 

Aviation has nearly twice the paid mail circulation 
of any other aeronautical publication. 



SUBSCRIBE 



SPECIAL OFFER 



THE GARDNER-MOFFAT CO., INC, 
120 West 330 SnBET, New York City 



THE GABDNER-MOFFAT COMPANY 



Please enter my subscription to Aviation 
for six months (12 issues), and send me bill 
for One Dollar to onver. 



INCORPORATED 
lao Weat 32nd Street New Yoik City 



Name 



Address 
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We manufacture the following parts for airplanes 

All Standard Types of Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 
and Clevis Pins 



THE 
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Ready for the duty asked — 



It's hard, when you sec a squadron of planes at 
rest, to picture them as a mechanical device that 
has overcome the Law of Gravity. For they are 
heavier than air. And if you hold a Hess-BriKht 
Ball B«arint; in your hands it is equally as hard to 
picture it as an ingenious device that has all but 
mastered friction. For it is simply a rugged collar 
of steel encircling a set of true spheres of steel. 
And it is so small compared to other important parts 



in plane and engine construction. But there are none 
that are more important. Speed, climbing power, 
control, engine action— all are dependent on bearing 
performance. Twenty-six places exist where Hess- 
Bright Ball Bearings will help to build air supremacy. 
That's why makers of planes buy the best. For while 
the Hess-Bright first cost is more, in the long run it 
is the least expensive. And it has been by the perform- 
ance it gives that its reputation has been established. 



THE HESS-BRIGHT MANUFACTURING COMPANY 

PhJAticlphi.-!, Pennsylvania 
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Remarkable Opportunity 

In Motors 

WE HAVE FOR SALE 

2 Brand new Hall-Scott A 5a "Big Six" 
Navy Inspected Motors, 135-150 HP. 

3 Slightly used, but in perfect condition, 

Hall-Scott A 5 Motors. 125-135 HP. 

1 Two-place complete Seaplane, twin float 

A 7, 90-100 HP, Hall-Scott Motor. 
Speed 70 miles per hour, especially 
constructed for schooling purposes, 
and equipped with Dep. Control. 

The Above at Very Reasonabie Prices 
Write for ParHaslars 

BOEING AIRPLANE COMPANY 

SEATTLE, WASHINGTON 
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ICWHITECOMMES 



FINANCE industrial enterprises. Also 
assist in the reorganization or con- 
solidation of existing properties, or in the 
financing of extensions and improvements. 

Perform engineering and construction work 
of every description in connection with in- 
dustrial plants. We are also prepared to 
make expert investigations and reports on 
going properties, with recommendations 
concerning possible improvements or ex- 
tensions to increase operating efficiency. 

Take charge of the complete operation of 
industrial properties for clients. 



43 Exchange Place, New York 



LONDON 



CHICAGO 
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On the Press 

Aeronautical Engineering 
and Airplane Design 

Br SERGEANT ALEXANDER KLEMIN 

Aviation Section, Signal (iorpi, U. S. A., in rharfie of Aeronauliral Reyrarrli DcpartiaMl, 
Ateplwe KnKiiii><>riiig ll«parliMnl. Until catering mlUunr »e price, in cbarie «l Dapaitmmi 
«f A«r»nautii-<>. Ma•^achlncU• tmlilMc of TodinoUnr hmI Tcrhnlnl EdJlar •! ilvtHtai mi 
Atrimmticml EHgmeeriHg. 



Ba»e(l on ;i i rh . of nrlicle* in Avuitian and irroiumtirat Engineering by Alexander KU-min 
■ad T. H. Uaff, 2».B., Acronralical Engineer for the Standard Aero Corp«r»lion, formerly 
inttraetor in AantamHca, MttiflmmMa InalilaM nf TMuieiUgjr. 



AN AUTHORITATIVE 
HAin).BOOK : REFERENCE BOOK : TEXT-BOOK 

/or AERONAUnCAL ENGINEERS, DESIGNERS AND STUDENTS 

Vbirteen chapters on ueroilMiamical theory anil data; twelve chapters 
on oirpLuie det-ign; profusely illttstnted with photographs, chuta 
mm! 4ii«graniri ; printed on heavy paper; bound in efolhi lettered in gold 

Price, Postpaid, m the United States $5.00 net 



This book, whidi is based upon tbe cotme in Aeronauticil Engineeriiig at the 
MassaiAnsetts Lostitate of Technology and prepared by the inalructois at that insti- 
tution, is the only complete work on the sobject. It was recently printed seiiaUy 
in Aviation and Aeronautiad Engineeril^f as a " Course in Aerodynamics and Air- 
plane Design/' aii<1 was immediately recognised as the indispensable audiority for 
the aeronautical engineer. 

()\vii)g to the jireat (Ifiuand for this work, the t«'\t ami illustrations have been 
llioroughly revised and brought up-to-date, and the course in being reprinted iu 
book form. 



THE GARDNER-MOFFAT COMPAW, INC.. ApyAWcn eman woaat 

I20 West Thirty-second Strket, New York City. 

Send nic. by (tared post C. O. D., a oopy of " Aeronautical Engineering and Airplane Design " as 

snon as issued. 

Namt 

Address 
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ThtpuH dMwn oa tUk ■» uad !■ AIROMLANB COMBTRUCTION. 
All Mf Bimfictarcd OR AUTOMATIC MACnilOn from oar COLD 
D8AWN S}i« NCKEL STEEL. When yon dtOrt 

3%% NICKEL STEEL 

# «rUck will be anliom in qnaUtr, write or win 

1001 rt!!^^'i^ Mich. (Ufa^ jB^tE-l^t^r^^ (Eii. ^^iZ^w!!! 



617 Menrhntt Bnk BiAiii«. STCEL OF QUALITY" Ml MUkm Nmm M*. 
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NEW 

ENDURANCE RECORD 



Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Navy Yard, Washing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 



UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - - CALIFORNIA 
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SAFETY 
RAZOR/ 




TIm N«w U. 8. 8«rri«( Bel - A •olid imUI 
hrnvy nMkal-plaUd an^ 'oiboaaMt wlUi lh« 
■tfnLa of tha U H Army an>i NavF 8tron«. 
thtn. rompacli fncbv« wmU, * mrhaa Ions. 
S inch tiilcli. 12 doobl*-a'3<»3 liilirttt fitadaa 
<i4 Shavlfitf lldfaal. Ontalnfl a nlrkrl platad 
lUaiia Bua. Ii. 



kvlfitf lldfaal. O'ltaltifl 

alllaU* SalXjr RuOT awl lUaiia Ikia. li> 
■tmellbla Trraak Hlrrar laaMa tlH Uil 



L.. 

IH .SIa>Ma« Miaat 



1^ I ir.'laSMn'aOAnn. 

M mir IKtad )■> 
.<m] ^CMk GlUrtta 
. i . -1'^ HoJ4ct«: iw« 
t"util« «da».14;iII«tt«BlaJ»M 



War service is throwing the 

spotlight on the Gillette 

There are mighty few personal belongings a man in the Service can pack around — 
and the greatest of his comforts is his Gillette. 

Wind-chap, sun-burn, cold water, cold weather only give the Gillette a bigger oppor- 
tunity to show service. 

There isn't a mile of the battle-fronts, nor a ship of the Allied Nations, but has its 
Gillette users by the tens and the hundreds. The compact, portable razor that can always 
be depended on for service. 



Have you seen the new Gillette Sets specially 
made for the fighting man? Two of them are illus- 
trated on this page. They were designed by members 
of the Gillette Organization in the Service — men 
who know what the fighting man is up against. 

Simple and compact, fit the pack, the pocket or 
the ditty box. No strops or hones to clutter up the 



kit. Blades always sharp, always ready. No Strop- 
ping—No Honing. When a man wants new Blades 
he can get them in any Post Exchange, Ship's Can- 
teen, or Y. M. C. A. Hut, here in America or overseas. 

Our Pari* Office carries stocks — is constantir supply- 
inar the American Expeditionary Forces. Gillette Safety 
Razors and Blades on sale everywhere in France, England, 
Italy, and the Eastern battle fronts. 



GUktta Safety Raanr Co. 
of Canada. Ltd. 
n St. Aleundar SL 
Montrwl 

GUlatu Safety Raaor Societo 
AiMmym* 
17 Bii. Kua La Boatie 
Pari*. France 



Here's the Way to Get lOO'.c Efficiency Out of Your Gillette 

Try this wh«n you ahaTc tomorrow lIoM tho raior natorallr and caa 

' iroins- Latber tAe beard thorouahly. Uy. and tilt the banjUe ao you can iuat 
and rob well Id 
— tbat'a eaaeoliaJ 
with any abave. 

I'ut Inanew blade 
nnil kcrew the 
handle down tl«bt. 
If you want a aiiac- 
tally eloae atiavek 
unarrew tbe handle 
a part turn. 




Hold the raior natorallr 
fly. and tilt the handle ao you 
feel the blade eo- 
raire the beard. 

Then ahave with 
■ hort alantinv 
atrukea. It dueen'l 
require any brute 
f«r«« to ahave with 
a Gillette — tho 
rasar doca the 
work. 




Gillette Safety Raaor. Ltd. 

200 Great I'urtland St. 
lAiodati. W., Encland 

A. G. Miehelea 
53 Liteiny, Pelrorrad. Ruaata 

Vedova Taai Qnirino A Finll 
Via Sanato. 13 
Milai^ Italy 



Gillette Safety Razor Company 

Boston Mass-US A- 
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OFFICERS 

of the Army and Navy fight in the 
same element — the Air 

THE AIR SERVICE ASSO- 
CIATION has been formed 
to give expression to their asso- 
ciated ideals and interests; to 
stimulate coordination, profes- 
sional feeling, and esprit de corps, 
and to disseminate information of 
benefit to the services. 

The organizers and members 
are all commissioned officers of 
the air services. 

The Association has been en- 
dorsed and approved by Major- 
General Wm. L. Kenly, Director 
of Military Aeronautics, and by 
prominent Naval Aviation officers. 

The initiation fee is ten dollars, 
including one year's subscription 
to the Air Servicf. Journal, the 
official puhJication of the A. S. A. 
There are no dues. 

Send your application and initiation 
fee to Capt. Wm. J. Malone, Secretary, 
A. S. A., Gerxtner Field, Lake Charles, La. 



AIR SKRVICE ASSOCIATION 

Application for Membrrthip 

1918 

C«pt. Wni. J. Malone. A. S. 8. R. C. 
KvcrrCarjr, Air Service AMuclailon, 
GrmlniT Field, Lake Cbarlen, La. 

PIrasr ruler my api'll<'i«ll<>n for meinlx'r'blp In the 
A. 8. A. EnoluH-i) l» {[";,.'!; {} for Ten Ihillnr« voverlOK 
Initiation fee aiHl one year's Hubucrtption to the olBclal 
Journal of the A«<»rlation. 



.Ynmr. 



Speed up your 
training 




Sah aj/ino a Captured firrman Plane 

Thouf^nd* of plluts and tiiriTAfl nirchnnlclans In tralntntf 
f<ch4M>]» are sprcdlnK up their tralninK— nrc maklnv thcm- 
vclvcs rxi»»rtii by atudylnff th* two bookH d«s€rtbiNt hw^ 

Aircraft 
Mechanics Handbook 

llr KHK1> II. <OI.\IN. K^lltnr. \m*^lrnn MMohlnM. 
ittt pa«rM, Ax7, firillilr lilndliis, «».00 nrt, pnittiMkld. 

A clcur and rrudablr pxplanation ot the construction nt tht^ 
pinn**. of the il<-ian» of rm-tlon and malnlrnance. and of th« 
carr and roiialr of alrrraft motorv The book roveni every 
I*hai» i>r the aircraft mtrhanlrlan'it work. It lii tho only real 
tilrcraft nicohanlcii hundbtkok. It aniiw«ni compl*t»ly tb« 
h'<in'lrr-<l .iinl i-itiv qi]rHiinii>i ihMt r«im«^ up daily 

Learning to Fly in the U. S. Army 

Hy K. >. K.%I.K.S. Aero Mn-lutnlrttl Kaclnn-r, i;.N.A. ' 
■ Ml pace*, parh«4 kUe, Hoxlbke, $l.SO net, poalpaM. 

*('(;-- f^-.-iillnl pr(ncli>lc« 111* aviator muat knonr In order to 
MiKlirrmur.il hlii mnchln.^. to krop It Irurd up. and to operate 
It. iroiiti-iitu: I.— Hl«tnry of Aviation II — T)rp<-« of Mili- 
tary Alrplanra. lit — Hrlnrlpl** of Kllaht IV— Kljlne. V. 
— i'rD»-i'<iunir>' FlylnK. VI. — The RlKKlnit of Alrplanea. 
Vlt — Maiorlala of ronxlructloii. VIII. — Ereirilnit Alrplanea 
IX — TrulriK up the FupelaKp X — IfandllnK Alriilanen In the 
t'WliX am) *i the Ilasn Trevlaua to and After FIKht. XI. — 
ItiHpectlon of Alrplanra. XII. — Inntnjmenta, 



RETURN PRIVILEGE COUPON 



Mci;ha\v-hii.i. Hf>OK rn, INC. 

:ij we»t 39ih sir<"-t, New Tork. 

en(lfl>i'd And t (or whirh aend me 

Colvin — Aircraft MefhanIca Handbook. 1 3 00. 

Fiiiea — Learnlnc to Fljf In the I'. S Army, tl SO 

Suhji'ct to return for refund within ten daya of receipt If 
uiinHllHfuclitry. 

Slanod 

Addre,« .1............... 
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ilCKERM^N 
L/INDINC 

CE^R 



✓IMPLICITY 
✓TRENCTH 



) pound/ 

Acker, e WHEEL/* and LANDING GEAR-^ 

Of Z>e vee/v, built for any . iVcchine 

^HE XICKERMifN WHEEL COMP/INY 

54a Rockefeller Building. CLEVELAND. OHIO. U.S.A. 








THE JORGENSEN PATENT 

ADJUSTABLE HAND SCREW 

is the first real improvement in years over the old 
style Wood Hand Screw. 

Jaws can be adjusted to ANY ANGLE. Tliis is a decided 
advantage, as it saves the time usually spent in squaring up irregular 
surfaces. A single clamp will adjust to any of the [>o5itions shown, or 
any modification of them. One jaw can also be made to overlap the 
other. 

HKNII rOR (SfECIAL CIRCILAR NO. 1«1 

HAMMACHER, SCHLEMMER & CO. 



U.VUI>H.\UK, TOUU AM> Ml rri-IKS 



New York. Since 1848 



Fourth Avenue and 13th Street 
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P. PRYIBIL 
MACHINE COMPANY 

MANUFACTURERS OF 

HNE WOOD WORKING MACHINES 

WE HAVE SERVED 
CuRTiss Engineering Corporation 
L. W. F. Engineering Company 
Wright-Martin Aircraft Corporation 
Standard Aircraft Corporation 
Continental Aircraft Company 

Why not you? 

Factory, 512-524 West 41 st Street, New York Qty 
E$tabU»hed 1862 



WIDM AN 

Manufacturers of 

Waterproof Ply Wood Panels of All Thicknesses and Plies 

Stand Highest in Government Tests for 
Strength and Water Resisting Qualities 

FABRICATORS OF PARTS OF ALL KINDS 

OUR ENGINEERING DEPARTMENT IS AT YOUR SERVICE 

Sales Agents for Certus Glue 

Absolutely Waterproof and accepted by the Government 

J. C. WIDMAN & COMPANY 



Fourteenth and Kirby Avenue 



Detroit, Michigan 
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WE USE THE CELEBRATED 

LUMA. 



Radium 
Luminous j 
Compound 






♦ 




a counterbalanced aviation 

crankshaft . 



PaUntmd July 10th, l$17 



one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eUminates bearing pressure 

Wu haoe thipptd 63,532 Counterbalanced Crankthafis to June 24, 1918 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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WHITTEMORE-HAMM CO. 



MANUFACTURERS OF 

AIRCRAFT 



BOSTON - MASSACHUSETTS 



TEXTILE MACHINE WORKS 

READING, PA. 

MANUFACTURERS OF 

Machinery and High Grade Machinery Castings 

800 Employees, Foundry Capacity 60,000 lbs. per day 

Shop equipped with all Modern Machine Took and Auto- 
matics for Quantity Production and Precision Work 
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JACUZZI BROTHERS 

2034 San Pablo Avenue, Berkeley, Calif. 
Propeller Manufacturers 




Kor .\lr*hlp« 



OVER TWENTY TYPES OF PROPELLERS 
ARE MANUFACTURED CONTINUALLY 
AT OUR PLANT 

WE VEHIUN PROrr.M.RRH TO MKVT 
VirrKKKNT EKVit'IUKMKNTS 

Write for our price list 




Christensen Self =Starter 

FOR AIRCRAFT MOTORS 

Starts any aircraft motor, 4-6-8-12 or 
16 cylinders, by the touch of a button. 
Prevents accidents on the ground and 
in the air by its positive action. 

Weighs 20 to 35 pounds complete. 

A letter brings full information 

The Christensen Engineering Co. 

861 First \ationul Rank Bid):., Milwauke«, Wi.«. 



Mahogany Lumber 



FOR 



Airplanes 

Veneers for Fuselages 



Astoria Veneer Mills and 
Dock Company 

Factory, Foot Bl.^ck\vell Street 
Long Island City, N. Y. 

Office, 347 Madison Avenue 
New York, N. Y. 



-YALE 



American Industries are 

on a War basis 

TIjc demand is for men 
and methods to jj e t 
maximum results. 

Tn all kinds of plants, 
Yale Spur-Geared 
Blocks arc saving men 
and time. 

Yale Spur-Geared 
Blocks are handling; 
Uncle Sam's munitions 
here and in France. 

Yale Spur-Geared 
Blocks are War time 
blocks. Peace time 
blocks. 

The reasons are many- 
themselves with the Yale Safety 
Chain and the 50% overload test. 

For Sale bfi Machlnent Suppli/ Houtn. 

Put Your Hoisting Problems up to US 

For factory locking The Yale & TownC 
equifimcnt use a Yale Mftr 
Masier-Key System. IVUg. V,0. 

Write for particulars. 9 E«»t 40th St., New York 




sumtned up in the blocks 
HcKik, Yale Steel 
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FALCON 





CONTRACTORS TO THE 



GOVERNMENT 



JAMESTOWN, N. Y., U. S. A. 



AIR PLANE DRY KILNS 

We are prepared to design, equip, install and operate according to Aircraft 
Engineering Division Specification No. 20,500-A. 



I. 



II. 



III. 



Grand Rapids Vapor Process Kilns (as perfected thru the erection of 2,000 kilns 
in high class woodworking plants). 

Tiemann Humidity Regulated Kilns (as designed and developed by the Forest 

Products Laboratory at Madison, Wisconsin). 
Tiemann^rand Rapids Combination Kilns (combining the scientific points of the 

Tiemann kiln with the practical experience of the Grand Rapids Veneer Works, 

subject to operation by either method). 

Batteries of combination Grand Rafiids-Tiemann Iciln* have just been selected and pur- 
chased for the United Stales Government Ex[>erimental Department at McCook rield 
and for the United Stales Government Aircraft Repair plant " Somewhere in France," 



In addition we have designed or equipped kilns for: 



STANDARD ATRTRAFT CORPORATIOJf, 
nSUKK BODY (-OKI'OKATION. 2 ordtn 
THOMAH-MOKhR AIKCKArT ( OKfOKATION 
AMERICAN PROrELLKK « MKU. COMPANT 
BRKE8E AIRCRAFT COMrAMT 



BRIOGB AKBOPLAm: COMPANT 
WEST WOODWORKING COMPANT 
nOTTORP MANTTPACTtKINO COMPAirT 
aALI.Al7I>ET AIRCRAFT COKPORATIOH 
• WEAT VIKOINIA AIRCRAFT COMPANT 



Submit your drying problem to experlt who make a specialty of kiln design 
and are prepared to fumijh and install all equipment and instruments 

GRAND RAPIDS VENEER WORKS 



Grand Rapids, Michigan 



Seattle, Washington 
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jR Li M on Battle Planes 

AN IATORS in the fighting forces do much 
kof their flyinR at night. It is ol para- 
mount importance that instrument dials be 
clearly visible at all times. That explains why 
Kadium Luminous Material iRI.Mi i« on 
aviation instruments in use at the " front." 

R L M is reliable as gravity and almost as per- 
manent. No wires, no switrbe.s, no upkeep. 

tn»trum«nt m*nufm€tur*ra 
mill r«r«/|)* furlhrr in/ortnm- 
lion hy atldrmtBtng 0*pt. H, 

Radium Luminous Material Corporation 



55 Liberty St. 

New York City 



Plant! : 



Orange N. J. 
Boonton. N. J. 
Colorado, Utah 



Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 




Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in thia 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you »ee a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 

FAHRIG METAL CO J4 Commerce Sl,N.Y. 



Elastic Aviation Cord 

For Shock Absorbers on Airplanes 




We ortcliiated acd bavc developfd 
tbla apedal besTT elaatlc cord tor air- 
ptao* abo'-k abaortwra. 

Wr ar« the larieat maDufactorcr* 
tn tbe world of Heary Blaatic Cord 
and owlns to oar (artorr caparlty we 
eao make prompt dellTertea. 

S»mpUt on f*tuu* 

J. W. WOOD ELASTIC WEB CO. 

rAOTOHTi BTODOHTON, . ASS. 

orricMB 

U Baar 17TB HTa*n Naw Teas 

Itl W. Lksa STBan Catcaao 

•3 Br. Pars* Sraaar Uomaai^ Caaaaa 



TURNBUCKLES 



Ot tiM 



Highest Quality 

to Meet the Most 
Exact Requirements 

Standard Turnbuckle G)mpany 

CORRY PA. 
New York Office: Woolworth Building 
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Almnflom Campany of Anerica 

PITTSBURGH, PA. 

MANUFACTDUaS OF 

Almniiinin Ingot* Sheet, Tnbmg, Wire, 
RmI, Riyets, Moulding Extroded 




GENERAL SALES OFFICE, 
2400 Oliver Building, Pittsburgh, Fi. 

BSANCH OPFICS8: 

131 State Street 

.*..1S00 WeBtciinst»r BnililiBg 

___ __ 950 Leader-Nsm 

Detroit 1512 Fwd 

Kknsas City 308 R. A. " 

New York IJO" 

Philadelphia . , . . 1216-1218 Widener Bnfldlni 
Rochester 1112 Granite Htulding 

CANABA 

NordMni Aluminum Co., Ltd Toronto 

LATIN AMERICA 
Bin Co. of So. Am.,.] 

BMGLAND 
Northern Alaminiom C&, Ltd. 



Vi e lia\e received two notices from 

the Government: 

1. *y«lir apptication for a Ucense i.i dh- 

i^prwtd." 

2. "Since your Fi nguin does not leave the 

ground thfre in nothing, of coune, to 
Hop the lioc (»/ thi-m." 



n herefore, 

YOU MAY LEARN TO FLY BY 
THE BEECH FLIGHT SYSTEM 



PRoCKOrRE: 



\mu «Mily for ■ IWiMe for tk* porMM t nakliw 
mrUce fllsht* an Ml Ftalu. OkSbMw, t« On 
MM Arms and Xnvy B«ml lor Acroaaullr Caa- 
■bann-. lf.o: H. S(r«.t. X. w.. Wnnhlnclim. D. C. 

T»« tli»n iiiii 11. ,1 i,-^. nt for whlrh wr prrpare 

jrwi lo Hi^ [n-liil wUftr ymt mmy nufely ko u|» alnn^ 
In Kiir .liriihiji.', iihlili Mr pi-til yau tor »S<-. mch 
iiilntM>- ..f jK iu il llliflx. lri<liiiJlnK tba rfnrf of brrak- 
««» "Mil 111, |ir>i>|..<> lliiil yna follow nur InMrue- 
Tl.in.: I,r-<uu«,-. itlilli- our IVnxatn prmrtU'r maltM 
ihi' '4i<'r.itl<iii of llip alrphiiM! lo thr air an mif mat- 
Irr, ilirre nUII rrtnaln tba prlaclptf* af th« r 
!• I — a ll, wMsta la mm hr mar viIm 



The Beech Flight System Corp. 

Cherokee, OklaluMmi 



*The Cavalry of the 
Clouds and The 
Navy That Flies'' 

are now being given exclusive and 
intimate expression through the 

Air Service 
Journal 

the official publiciititm of the .//V Scri - 
icc .Issociatton — the only service 
or;,'anization of the aviation branches 
of the Army and Navv. 

The Association was organized 
within the service, by flying officers, 
who elected their own officers, and its 
membership is made up of the men 
who are fighting and will fight our air 
battles. 

In addition xo the established edi- 
torial features of AlR Sekvick JOUR- 
NAL — all the news of the Air Services 
each week, foreign aeronautical news, 
notes of the flying fields and ground 
schools, Air Service orders, special 
articles on aeronautical subjects, and 
photographs of aerial happenings all 
over tnc world — it will feature exclu- 
sive articles by officers of the Air Serv- 
ices through the editorial board of the 
Air Service Association. 

Siiteitd offer to new Mubtcriftvt-ttM 
daOm m ytar. Si iHue*; «r me tUOat 

fur nr monlh%, 2ft itmea. f(ri.'u!nr price 
ihrtm dollari, single eopuw im irni\ 

THE GARDNER.MOFFAT CO. 

INCORPORATU) 
120 West 32d Street N«w York City 

THE CARDNER-MOFPAT COHPANY 
120 West 32d Street, New York City 

... , , , niKiH-y ordir 1 - ...... 

wlii.h >..i).| MC AIR HRRVICB JOrRNAL tut- 

1 r.llr y.'nr. 

\ »\\ irnuilb!). . 

.Veair 

Aiimt 

AVl.U'lttN 7 1 
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WYMAN-GORDON 



Airplane Crankshafts 



THE STANDARD OF THE WORLD 



Wyman-Gordon Company 



Worcester, Mass., U. S. A. 




All Aviators Should Have 
This.Useful Tool 

For making light adjustments or repairs and 
making them quickly, a " Red Devil Plier is 
most useful. 

It saves hunting for the right size wrench. Its 
hexagon throat fits any size small bolt or nut 
Has powerful cutters for wire, etc. File-cut jaw 
gives strong, sure grip. Heavy enough for ham- 
mer use. This 

"RED DEVIL" Extra Heavy 
Side Cutting Plier 

ll forced from high-(r<dc tool iteel. Ii It tLientificallv de- 
•ifned lo dclivtr tnoit power at culler uid jaw. Will not 
pinch fipgcfi when cloied light. H«» dentyne knurled h»n- 
dlet givine firm, comfortable grip. Gun metal fininh. pol- 
iihcd head. 

Other time-uving "RED DEVIL" tooli very uaeful to 
■viatori and mechanici are Screw Driven, Auger Biti, 
Hack Sawi and Bladei, Snipi, Chain Drills, etc. 

For Salt by All Dealers 

SMITH & HEMENWAY CO., INC. 

127 Coit Street, Irvington, N. J. 



INDISPENSABLE TO AVIATORS 



Ever-Vaii 5afely.Suil 



TliK ship mii;r 
Hiak, b u t tb« 
Ever - W ji r iii 
Safi>ty-Siilt 

KEEPS YOU 
AFLOAT 




Ule i 
Uilsn 
Salt 



ThU In tb« onlT 
RE.\L I.M8 Pn- 
iwrvcr, for It 
keep* ;oa 

DRY AND 
WARM 



other dfvli-ra 
may keep jrou 
afloat kilt ' nnnot 
protfrt .VII u from 
■'XiMmure — t ll f 
cnuoe uf iiKMi 
cK'atba nt Sea. 



M veil u abao- 
latrlf protccCliu 
Tou fruin deatfi 
by drowalng. It 
wlU keep Toa 
afloat Indefl- 
nltHjr. 



Thia Suit, which doen nut dvix'nd on air for lia creal buoyanojr. 

IS SAVING LIVES IN U-BOAT 
TRAGEDIES 

l-KOTKCTINO TIIOfSANUM ON TIIE WAV "OVER TmtRK." 

Uovd by Army i^ml Navy ontccra. Doctora, 
Nur*f]t. und I'aeu<i:nici-ra genrr«Ily on all Mnara.. 
Lhiii't Hfkll or li'i A iovnd nnv Mil without one. 
Auk for Parlirulan, Prim and Proof. 
UiTKRNATIO.VAI. I. IKK sriT CORPORATION 

sou: DisfHiiirjTttits 

IDtb I'lmir, II Itruiulwuy. New York 
Telrphnltc; llowillMc lireen KOOa 

NATION.*!. I-IFK PKKSKKVKK COMPANT 

■■^'ii.r: ()\\.\fii'< 
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Aeronautical Trade Directory 

AviATioK AND AERONAUTICAL Ekoikkriko wiU fumiah 
infonuation and addresses of coiupaniefl listed below. 
.Vamu of Aii crttMen ^n thii Uaur ore pWiiini in capital*. 
fee iHicjt lo Atlrcrti*erii on page S32 



ACCESSORIES AND 
INSTRUMENTS 

Adraoce Felt 8p«clalty A Cut- 

tinx Co. 
INTERNATION AEKONAU- 

TICAL IXSTRl'MENT COKI'. 
Kin*. JnlluB. Optical Co. 
THE MOTO-MKTKK CO. 
NatloDal Oaace ft Equipment Co. 
Vaan Waltbain Dial Co. 
Bicker, Walter. 
SPBRRT OYROSCOPB CO. 
BUadard Aeroaaatical Co. 
TATI.OR INSTRUMENT COM- 

PA.NIE.S 
Wwtoro Electric Co. 

AIRPLANES 

AKROMAKINE PLANE WD 

-MHTOR CO. 
Blarkbawk Airplane Co. 
BOEI.NO AIKPI^WE CO. 
BrMaa Aircraft Corp. 
TBK BOHOESa COMPANY. 
California ArlatlOD Co. 
Cooper. John D., Aeroplane Co 

*^?Ji325S AEROPLANE k 
MOTOR CORP, 

DAVT(i.\ WRIGHT AIRPLANE 

Daa laurirra Aircraft Corp. 
Dewey Aereplaoe Co. 

■>f«l Aircraft Co. 
ralcon Mfc Co. 
Flaher Body Corp. 
Fowler Alrplaoe Corp. 
Oallaodet Aircraft Corp. 
BclDrtcb, A. 8., Corp. 
liMiixlus Aircraft Co. 
Iiawreoce-Lewli Aeroplane Co. 
Lawaou Aircraft Corp. 
Lawli A Toocbt Corp. 
Loeninr Aerooautlcal En(. Corp. 
I^oogreo Aeroplane Co. 
L. W. F. ENOINKERINO CO. 
MARTIN. GLENN L.. CO. 
MIcbloo Aircraft Corp. 
ORDNANCE ENO'RINO CORP. 
Pitterion Aeroplane Co. 
Pelrc*. 8am'l &, Aeroplane Corp. 
SMITH, KYLE. AIRCRFAT CO. 
Bpcrry, Lawrence. Aircraft Co. 
8prlD(fl«1d Airplane Co. 
6TANDAHD AIRCRAFT CORP. 
BturteTant Aeroplane Co. 
THOMAS-MOR8E AIRCRAFT 

CORP. 
Tba WIllye-Morrow Co. 
WITTKMANNLBWIS AIB- 

CRAPT CO. 

WIIITTKMORE-UAMM CO. 

WRIGHTMARTIN AIRCUXFT 
0<iRI'. 

AIRPLANE ENGINES 

AEROMAKI.NE PLA.SH A. Mi 
MOTUU CO. 

Aabmoaen Ufc. Co. 

Cootlneotal Motora Co. 

CURTISS AEROPLANE * 

MOTOR CORP. 

Dayton Aero Motor* Co. 

Detroit Gaa Turbine Corp, 

DDBSBNBERC; MOTOR CORP. 

General Ordnance Co. 

General Vehicle Co. 

Gyro Motor Co. 

HALL-8COTT MOTOR CAR CO. 
Kemp Machine Worka. 



Keesler Motor Co. 
Kaoz Moton Co. 
Nonlyke & Marrooa, 
Packard Motor Co. 
Roberta Motor Mff. Co. 
Rolla-Boyce, Ltd. 
Sprtngfleld Motor* Co, 
Sterling Bnslne Co, 
.STUUTEVANT, B. R, CO, 
Trego Motor* Corp. 
THOMAS • M0R8B AIBCRAFT 
CORP. 

UNION GAS ENGINE CO. 
Van Blerrk Motor Co. 
Wllly«-Overland Co. 
WISCONSIN MOTOR MFO. CO. 
World's Motor Co. 
WKKllITMARTIN AIRCRAFT 

cijRr. 

AIRPLANE PARTS 

Aircraft Part* Mf<. Co. 

American Body Co. 

ASTORIA VENEER MILL A 

IMXK CO. 
BARCALO MFO. CO. 
Century Telephone Conatmctlon 

Co. 

Cblcaco Aeronautical Supply Co. 
DAYTON METAL PBODUCT8 

CO. 

ERIE SPECIALTY CO. 
Ilolbrook Co. 
KAWNEER MFG. CO, 
LEVBTT, WALKER M., CO. 
New Jeraey Veneer Co. 
Preaaed A Welded Steel Product* 
Co. 

Roger* Conatnictlon Co. 
Standard Part* Co. 
Welch Mfc. Co. 
WlllTTEMORE-HAMM CO. 
WIDMAN, J. C, A CO. 
Willys-Morrow Co, 
Wilson Cabinet Co. 

ALVMINVM 

Aeieral Co. of America 
ALUMINl".M CASTI.NOa CO. 
ALUMINUM CO. OF AMBRICA 
American Metal Co., Ltd. 
LEVBTT, WALKER M., CO, 
LBYGRAND A CO. 
McAdaralte-Alumlnum Co, 
SO LUMINIIM MFG. A ENG. CO. 

(SOLDER) 
.STIMPSON, BDWIN B., CO. 
United BmelllnK A Aluminum Co. 

AVIATION SCHOOLS 

American School of Arlatlon 
America Trans-Occanlc Co. 
ATLANTIC COA8T AERONAD- 

TICAL STATION 
Beam Airplane Co. 
Klacklmnk .Mr|ilane Co. 
CURTISS TRAINING SCHOOLS 
EAfJLR AVIATION SCHOOL 
The Ilydrerocraft Co. 
Mlchlsan State Auto School 
Moler Arlatlon Inatnictots 
Penn. State School of Aero- 

Mechanic* 
8ttn*on School of Arlatlon 
WHITTE.MORE IIAMM CO. 




m fCRGiNcs fiAVf mn mio in battu 




Wc are producing large 
quantities of 

8HACKLKS 
KYEBOLTfl 
II08K ClJVMPfl 
TIII.MIII.KM 
WIND HOCKKT PLATXa 
HTKI T K.VDI* 
HINGES 
WA8ILKR PLAm 

and misceltaneous forginK* 
for JN4D, HSIL and H16 
machines. Send specifica- 
tions and blue prints. We 
forge, machine and finish 
complete. 





BARCALO MANUFACTURING CO. 

BUFFALO, N.Y. 



(Confinvcd on page S21) 
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FUEL LEVEL 
GAGES 




9 



This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
arc " doing their 
bit " as part of the 
equipment of Eng- 
1 i s h Government 
Warplanes. 

•rVOIAL TTPB8 DK8IUNKD 
rOK TOCK KsrCOIAI. NKXM. 



BOSTON AUTO GAGE CO. 

8 WALTHAM STREET. BOSTON, MASS. 




AJAX Auto and Aero Sheet Metal Company 
M>Biiiictur*rt aod deti(ii*r< ol 

AERO RADIATORS INTAKE 
and EXHAUST PIPES 
B. W. UBYKK. 345 Wmi rUty-fthb Sttnx. New Ygrk 




ROME 
AERONAUTICAL 
RADIATORS 

Developed from years of experience in 
building all types of radiators. 
They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Uaed on the best American flying machinM. 

Our engineering department ia at yout 
•ervice. 

Rome-Tarney Radiator Compaay 
Rome, N. Y., U. S. A. 



"Hexo" Aero 
RADL\TORS 



The only 
core tnat 
wiU itand 
ieverv 
landing 
■hocka. 

No aharp 

cornera 
to crya- 
talliie 
throngh 
rih ration. 




••FI.KXO"-PATBItTKD 



FLEXO MANUFACTURING CO. 



ittt'ina K. uth nvBR 



LOa AKOI 



Google 



July 1. 1918 



AVIATION 



821 



Aeronautical Trade Dirertorv — Continued 



BALL BEARINGS 

THE KAKNIK IIKAKINt: <i>. 
C.t'UXKV BAI.I. ItEARING CO. 
IlliSS BKIGUT MVii. CU. 
NEW OEI'AKTUKE MFG. CO. 
NORMA COMPANY OF AMKll 
ICA 

8. K. F. BALL BEAKI.Vti CO. 
C. 8. Ball Bearing Mfg. Co. 

BALLOONS: DIRIGI- 
BLES 

Buidette Oxjstn Co. 
CcDoectlcat Aircraft Co. 
CasUr Bperlaltf Co. (Staio- 
•cope) 

Oaa BDglnrerlDC Co. iGa* 

Pliiiii»l 

G(K)DVEAR TIRE AND aUB 

BF.R »■«>. 
rolted Statm Rubber Co. 

BAROGRAPHS AND 
BAROMETERS 

QrMo, Btary J. 

INTERNATIONAL AEKONAr- 
TICAL INSTKUMKXT COKP 

SuMfloId Jk Lorrb 

TATLOR INSTRUMENT COM 
PANIES 

BEARING METALS 

AHMIM \t CA.STIXOS i l» 
.VMERK'AN BRONZE CORP. 
KAUKIO METAL CO. 
LBVBTT, WALKER M.. CO. 
UagDolU MeUl Co. 

BUSHINGS 

AI.IMIMM CASTINGS CO 
AMEKH AN BRKNZK CORP 
oouDd Br<wk oil Ivkh Bearing Co. 

CARBURETORS 

H. h N. Mfg. Co. 
Mauler Carburetor Co. 
Miller Carbaretor Co. 
Stromberg Motor Devlc** On- 
Wheeler A Brbebler 
ZENITH CARBURETOR «'0. 

CLOCKS AND 
WATCHES 

Cbelaea Clork Co. 
Depollirr, J., h Bon 
llamlltoD Watch Co. 
Incenoll, Robert H.. A Broa. 
Walthall) Walrh Co. 

CLOTHING 

Abercromblr A Flt<'b 
Croaa. Mark 

N. Y. Sporting Goodt Co. 
Rainwear Co. 
Rogen. Peet A Co. 
Baodem Company 
Bpaldlnc, A. O., A Bmii. 

COMPASSES 

8PEBRT 0TBO8COPE CO. 
Star Compaaa Co. 
TATIX)R INSTRCME.ST COM- 
PANIES 

DOPE AND VARNISH 

Aiamn A Eltlog Co. 
Amcrlc-au Emallllte Co, 
DB<M>KI.VN \ VKMSH MFC CO. 
CHEMICAL PRODUCTS CO. 
Conovrr, The C. B.. Co, 
DC PONT fllEMICAI. WORKS 
ITIexIblr Compuuoit Co. 
Harland. Wm . A Son 
Howe \'nrni«b 
Lucai, John, CompaDj 
Maaur;, John W., A Hon 
Perry-Ao»teD Company 
Prait A I.ambert 
SlIF-UflMuN WILLIAMS l O. 
Smltb, lidward. A Cu. 
Standard Vamlah Work" 
VALENTINE A COMI'XNV 
Wrrka A Co. 



DRIFT INDICATOR 

SPERBT GTBOSCOPK CO. 



DRY KILNS 



Cutler Dry Kiln Co. 
GRAND UAPIOS 
WORKS 



VENEKK 



DYNAMOMETER 

Spr«gue ElMtrle Work* 

ENGINE PARTS 

AUegbroy Forging Co. 

ALUMINUM CA.STINGS CO. 
.Vnderaon Forge A Machine Co. 
BARCALO MFG. CO. 
Burd High Compre«Rlon Ring Cb. 
Croaby Steam Gage A Valve Co. 
DiillH. Thou. n.. Co, 
OOEHLKR DIE CASTING CO. 
ERIE SPECIALTY CO. 
Fibre Flnlablng Co. 
GlfTord. Leland, Co. 
GUI, P. B., A Bona 
Haye* Ufg. Co. 
nydraullc Pre«»ed Steel Co. 
LEVBTT. WALKER M.. CO. 
Ue!--H Prr«» Mfg. Co, 
PARK DROP FORGE CO. 
PiMsed A Welded Steel Prodncla 
Co, 

Standard Parta Co. 
iTIMPSON. EDWIN B., CO. 
rnft Pelr<« Mfg. Co. 
nOGA STEEL A IRON CO. 
WllllamK, J. II.. A Co, 
WHITMAN A BARNES MFG. 
CO. 

WVMANGORDON CO. 

ENGINEERING 

AUTOMOTIVE ENOINBEBINO 

CO. 

ORDNANCE ENGINEERING CO 
WHITE, J. G.. ENGINEER 
ING CORP. 

FABRICS 

Courtral Mfg. Co. 
Hutchlnaon, Scott Co. 
Ijimb, FInlay A Co, 
McBntnvy, Robt., A Co. 
Wbltman. Clarence A Co. 

FELT 

Advance Felt Spei lalty A Catting 
Co. 

Booth Felt Co. 
Wei-tern Felt Worka 

FIRE EXTINGUISHERS 

Fyr Kyter Co. 

JOIIN.S MANVILLE. H. W„ CO. 
Pyrene Mfg. Co. 

GAGES 

Advance Felt Specialty A Cut- 
ting C". 
BOSTON ACTO GAUGE CO 
Crosby Steam Gauge A VaWe Co. 
FOXBORO CO., INC. 
(im'Dlleld Tap A Die Corp. 
Untied State* Gage Co. 

GASKETS 

Advance Felt Specialty A Cut- 
ting Co 
Booth Felt Co. 
Fltire FInlBhIng Co. 

GLUE 

.<rmour Glue Worku 
Raeder A Adamaun 

F. rilliMiHl. T.. W., A CO. 
W I D.MAN. J. C, CO. 



DITCCITM GRADE TOOLS for 

DUrr Ulfl HIGH GRADE WORKMEN 




Specify "fiuffum" Toolt when ordering Muppliet 
We make them in many aizca 



BUFFUM TOOL CO. 



Louisiana, Mo. 
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THE No. 613 DEFIANCE AEROPLANE 
PROPELLER TURNING LATHE 
TAKES THE PLACE OF EIGHT 
TO TEN SKILLED WORKMEN 



IT'S eoDHrrinf mtn power 
Bach Oatltnc* Aaropltnt 
Prop«II«r Turnlnc Ltth* n- 
!«•••• from tlctat to t<o akillod 
workni*n for oth*r dutlu. 
With 0D« in»n opcrktlnc a 
Bumbtr ot macblDta. tb* eoai 
of worklnc propeller bladu 
close (o ilxe !• eat to little or 
no conildereilon — a Mc MTtnc 
tbet'e added to proOta. Tbl» 
maeblBe la In umi In Enclaad 
In Italy, In Canada— It la ueed 
by tbe United Stataa Oovem- 
ment. InatallatloDa liy iwelre 
of tbe leadinc propeller maon- 

An illMtlralfa and 
thU maehint tcitl 



raeturara In America endoreea 
tbia machine aa tbe moat prae- 
Ileal and economloal metbod 
of abaptttf propeller bladea 
It'a a bista prodnctlre ma- 
ctaloe, made to keep pace wltb 
preeent day reqnlrementa. 
eltber la output, accuracy, or 
production coat. Jt win tarn 
propeller bladea of varlooa 
eliea— to any ahape or pllcb— 
and leavea bat tbe flnal flnlab- 
Ins to be done by band. It 
will duplleata atruta. an well 
aa propellera, of Irrevular 
ebape to exacineaa. 

iaeriptirt Hrfular of 
bt mailcil on rtitutti. 



THE DEFIANCE MACHINE WORKS 



mew YORK 



DEFIASCE, OHIO. U. S. A. 



LONDON 



Propeller Shaping Machine 




For Tivo, Three and Four-Bladed 
Screws 

A brand new machine— deeiitned and bnilt with 
tbe lboronghne«» characleritlic of all Maltiaon 
woodworking machinea— which hiB been approved 
by many of America'i largest propeller mannfao. 
tnrera. 

It workj dote to finiab-iite, thereby eliminating 
tbe greater part of the expensive hand work which 
nsnaily followi the machining operation of other 
method*. 

ITrile or IFire for DeUtUs 

Mattison Machine Works 

879 nrra street beloit, Wisconsin 



"DALTON SIX" 

In the Manufacture 
of Aaroplana* or tha 
many small parta 
comprising a Unit 

"Daiton Six" 

la indispensable. 

Furnished for 
English or M«tric 
Thread Cutting. 

One Manufacturer 
of Ane instruments 
for aeroplanes now 
has 

(36) "DALTON SIXES" Installed 

\Vhy Not InvcMtigate f 
BULLETIN B602C GIVES DETAILS 

Dalton Manufacturing Corp. 

Successors to Dalton Mach. Co., Inc. 
1911 Park Ave nue N«w York, U. S. A. 




Johns-Manville 

Aeronautic 
Instruments 




J— 



QUR designing staff and 
manufacturing organ- 
ization are both at the call 
of those who require j-peed 
indicating and revolution 
recording instruments. 

We invite your special 
problems in airplane acces- 
sory apparatus. 

H. W. Johns-Manville Co. 
New York City 

10 F actorU: Branchmt in 60 Citim* 
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GOGGLES 

Hnrd}-, K. A. Co. 
UtTTowitM, m. B. 
8TRAU8B ft BUEGELBIBKN 
StroDC. Kennard ft Natt 
Triplex Safety OUm Corp. 
WUIion, T. A., * Co., lac 

HANGARS 

American Brtdco Co. 
Anchor Cernt(atlos Conatructlon 
Co. 

AabUr Steel Bldr Co. 
Anatln Co., The 
BaineT, John M. 
Howell, rield ft Ooddard. lac. 
KcMby ft UattlMin 
KllUken Brother* 
Pmdea, The C. D., Co. 
Steel rabrtcatlng Co., The 
Tlrclnla Brld<e ft Iron Co. 

HOISTS 

TAI.B ft TOWNK MFG. CO. 

LIFE PRESERVERS 

SoblDKia-Xodera Co. 
DnlTenal Safety Mattreaa Co. 

LUMBER 

Atcoek 0*., Jebn L. 
American Balaa Corp. 
ASTORIA VENTOR UILL8 ft 

DOCK CO. 
Chetham Lamber Co. 
Detatoor, J. 

Dntton, A. C, Lumber Carp. 

Lndlow, Icrael 

Ifenrel, C. C, ft Brea. Ce. 

New Jprwijr Veuccr Co, 
Shelp ft Vandercrlft 

LUMINOUS COMPOUND 

COU) LIGHT HFO. CO. 
Cunmlnxii, W. L., Cbemlral Co. 
KAOItm DIAL CO. 
RADIUM LUMINOUS UATB- 
RIAL CORP. 

MACHINERY, METAL 
WORKING 

DALTON MFC. CORP. 
DXPIANCB UACHINK WORKS 
POX MACHINB OO. 
Warner ft Bwa««x Co. 

MACHINERY. WOOD- 
WORKING 

f>artii IfachlDo Corp. 
DUriAMCIl IfACniNIB WORKS 

FAY. .1. A., A EGA.N CO. 
POX HACBINB CO. 
Macblnorr Merchant*. Inc. 
MATTISON, C, MACHINE 

WORKS 
OlD«7 ft WarrlD 
PRTIBIL, P.. MACHINE CO. 
TATK.-*. V. It.. MAi IIINB CO. 

MAGNPTOS 

Berkahlre Magneto Corp. 
Boech Mameto Co. 
BBICBSON MFO. CO. 
Rem; Electric Co. 
Splltdorf Electrical Co. 

MANIFOLDS 

AJAZ AUTO ft AERO SHEET 

METAL CO. 
Praaaed ft Welded Steel Prodneta 

Co. 



METALS 

Arleml Co. of America 
AMEKIOAN BRONZE CORP. 
Amrrlcno Vitnadlum Co. 
IW-thlrbrm Sleel Co. 
BETZ PIERCE CO., THE 
BLUM, JULIUS ft CO. 
Detroit Prraaed Steel Co. 
Federal Preiaed Steel Oo. 
Garland Ventilator Co. 
Oncder, Paeechke ft Prey Co. 
KAWNKER MFO. CO. 
La Salle Steel Co. 
LBVETT, WALKER M., Ca 
Rumfnrd Metal Co. 
SO LT'MlNt'M MFX}. ft ENG. CO. 
Steel Sale* Corp. 
Btandird Alloy* Co. 
STEEL PRODUCTS CO. 
8TIMPSON, EDWIN B., CO. 
Wbwlcr, Frank H., ft Son 

MODEL AIRPLANES 

Ideal Aeroplane Sapply Co. 
Wadlnc RlTer Mfs. Oa. 

MOTORCYCLES 

Exrelnlor Motor Mfg. Bnpply C*. 
UENDEB MFO. CO. 
Harlcy-DsvldaoD Co. 
MlllUre Motor Vehicle Oa. tt 
America 

OILS AND LUBRICANTS 

Baker Tantor Oil Co. 
Graphite Lnbrlcant Ca. 
Gulf Refining Co. 
Sbeppard Ideal OU Co. 
Sun Co.. The 
i^tnndard Oil Co. 
Swan ft Pinch 
Tela* Co., The 
Vaninm Oil Co. 

WAKEFIEIJ), C. C. ft CO., LTD. 

PACKING 

AdT«or« Felt SpecUlty ft Cut- 
ting Co. 
Booth Felt Co. 
Fibre FlnUhlng Co. 

PHOTOGRAPHY 

BROCK. ARTHUR, JR. 
Herbert ft Hoeagen Co. 

PISTONS 

ALUMlNfM CASTINGS CO. 
LBVETT, WALKER M., CO. 

PISTON RINGS 

American P1«tnn Ring Co. 

PONTOONS 

NUgare Boat Co. 

PALMER SIMPSON CO. 
Weltn Marine Equipment Oa. 

PROPELLERS 

AMERICAN PBOPEia.U ft 

MFO. CO. 
American Saab ft Door Co. 
ATlauto Mfg. Co. 
Breltnng ft Co., Ltd. 
C. M. O. Phyalral Laboratorr 
DOTLB. W. A. 

HARTZBLL WALNUT PROPEL- 
LER CO. 

JACUZZI BROS. 

JAME-STOWN PROPELLER CO. 

I,ang Propeller Co. of AnatlGa 

Steve* Saab ft Door Co. 

Reinforced Propeller ft Inanlatlag 

Co.. The 
United State* Aero Propeller Co. 

Washington Aeroplane Co. 

WEST WOODWORKING CO. 



MARVELITE, 



Alight at Nij 




A new book on 

Self- Luminous 
Radium Compounds 

Sent free on request 

Valuable scientific ittformation for Watch, 
Gock, Comptass and Instrument Manufactur- 
ers, who use luminous dials. Tells you how 
to select material that will meet your particular 
needs economically, and points out mistakes to 
be avoided. G>ntcnts, in brief: 

Phofphorticmt Materials. Radium Lmninous 
Compoundf. Intpctliou of Self-Luminout Ra- 
dium Compounds. Life of Such Compounds, 
Comparatrvt Luminosity of Fine and Coarse 
Crfitals. High and Low Grade Mart/elite. 

Send for the book today, and be fully mformrd on a 
sub)e<i wKich u eong to be a vital one in your 
buxinco. Keep ic for reference. 

COLD LIGHT MFG. CO. 

558 West 1 58th Street : : New York 

CoU Li^ Co.. iit WeM i jftli St.. New YaA 
PImm vml in. widioiK chata*, your book oo S«If-Liwun<NM 
Radium C«Minp(Miiidi. 

Nairn " • 

AddrrM 



(CoN((nii«il ON page ^2^) 
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WIRE WHEELS 

FOR COMBAT AND ALL OTHER TYPES 
OF 

AIRPLANES 



CONTRACTORS TO 
LEADING AIRPLANE COMPANIES 



Owr Engineering Department 
tvill gladly cooperate with you 
in your experimental work 

SPRANGER WIRE WHEEL 
CORPORATION 

DETROIT, U. S. A. 
NEW YORK REPRESENTATIVB 
THOS. C. CHEASLEY 
137 Wm 47tli Strset Phone Bryant 8S7t 



IN ACTUAL DAILY 

PERFORMANCE 

In every branch of military service — En^toeer- 
iag Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty — you will find the 

^idim Motocyde 

With Pouierplus Motor 

Greateit MreiiKth, endurance, ipeed, power, acceasibility, 
and all-round dependability. 

We will be pleated to arrange demonrtrationi of all Indian 
model* for interested military officials 

imutiraM Inditn Ca$aict and alktr <<■ 
t<n>(iM tttvatrnft tint anrwktrt on r4^iuu 

HENDEE MANUFACTURING COMPANY 

iUrmtl UaUrtytU Uamuf»ttmrm$ in Uu WtrU) 
m STATE JSTRRtT SPRINGFIP.LD, MAS.SACIIVSF.TTS 




Multiple 
Storage 
Batteries 




20 Watt Hrs. per lb. of Ele- 
ments. Multiple Storage Bat- 
teries are the LIGHTEST and 
most POWERFUL manufac- 
tured for aeronautical motor 
ignition and starting systems. 

Correspondence invited 

MULTIPLE STORAGE 
BATTERY CO., 

427 West SOlh Street, New York City 




WEST WOODWORKING 
COMPANY 




(Pmtaat PradInO 



Manufactvreri of 

Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 

Uigheat Quality 

Quantity Production 

Prompt ShipmentM 

Addrett: 

WEST WOODWORKING COMPANY 

308-324 N. Ada Street Chic^o 
Cable address "SWESCO" 

Cabintt makert loith over thirty yeart' tucceuful butbisu 
bdiind them 



Coogle 



Jnly 1, 191S 

Aeron:mtical Trade 
PYROMETERS 

roXBOHO CO., INC, 
ilOTO-jiETEK CO 
■••I* butrameot & idig. co, 
XATLOB INSTm-MENT roM- 
FAKlrs 

IWML CO. ™" 

A-Z Ca 
Baab Mfj. Co. 
n Arro RsdlAtnn OOl 
■BCllBb A Menirk Co. 

rixxo iiro. co 

HARRISON RADIATOR CO. 

Uvtngaian RadUtor co. 
KeOud Mfg. Co. 
WaMarO Roller nrnrtng Co. 

RIVETS 

■TmpSON. EDWIN B., CO 

9CBLER0SC0PE 

Man laatramitRt A ufg, cb, 

SHEET METAL 
FITTI^GS 

BLXJU, JI7UU8 * ca 
Bofem Coiwimctlra O*. 

SHOCK ABSORBERS 

MnUL RUBUEB COUP. 

0«iitni SoMw aaoda 
RCSSSU. Mra. GOi 

OA 

SPARK PLVCS 

B«Mb MacMto Co. 
CfeMpton IflalOM Ok. 

jOBir8.iu}mixai, h. v„ co, 

tln)»b Auto fiipply Co, 
SIItoi Co., Tltr. 
Splltdorf El«tri(<n1 Co. 

SPEED INDICATORS 

FOXBORO CO.. INC. 
JOHNSHANVILX*!, H. W., CO. 

OOtfL 

OrtcM ArmnsatlrA) Cn. 
Mirtln Aer<n!jnBmli- SraMIlMT. 
SPBRRT QYROSC orE CO. 

BLVH, luuiis 4 ca 

■NAHSUNQ ft STAMPlne 

CORP. OV NSW TOSX 
tAHMIfe HAlfprNO * TOOli 

ca 

DaWM Cr.., TIj.- .\. 

milFSON, EDWr.\ B., CO. 

STARTERS 

BUor Motor I,1s^rtn|^ Co. 
B««eh Uaxiicto Co. 

CnBTSTEN'sKN KN'CTXKKRrXO 

CO., TDK 
DaytOD EaKlniNTing LaboratortM 

Co. 

MOTOB-COMl'UBSSOR CO. 

tmmj BaeMe Oa. 

Wtimrr-TToyt Blertric Co. 

JOH.NS ^f.V^'\'ILLE, n. W . CO, 
Nclifin Bl(>«-i>r A Furnac* Co. 

Q |f "^ ' iTJf Co. 

8 t r w ■ r c Waraer BptedomaUr 

Corp. 
V«»d«x Mlf. COw 

TANKS 

Jmunrj, Btelnmi'tx A Co. 

THERMOMETERS 
vonoiBo CO.. INC. tn 

MOmMlSTBB CO. 

TASlOB INBTBDinNV COat. 
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Dirrctorv — Continued 
TIRES AND RUBBER 

DURAt, KUBUKR CORP. 
OnODVK.VR TIRB * B1I8BIB 

CO. 

IlfKjgman Rut>ber Co. 
I'ulIrU Smtr» Kulibor Co. 
WOOD, J. W.. ILASTIC WEB 

ca 

Whltlajr Bifniaar Co. 

TOOLS 

Ameilroo Tool Worlw Co. 
Ban Brolbcr* 
8LU1U JDUOS A ca 

BjtooKS KACBim ca 

Bmmt A Mhaiga 

BCTFCM TOOL Oa 
Oaaptr AaiaplBiia Ok, Aa ttta 

D. 

r,I.rKC<)TT MOTOR ( AK I'lJ. 
II.\MM.\CiIEK. KCHI.?•^t^fFR 
i CO. 

LAMPING STAMPI.N'O A TOOL 
CO. 

Pack, Stowe * WUcox Ca. 
Bick taal Ooi 
BaiBiB Watka. J«ks X. 
miTH A HBUBNWAT 
WamiAN ft Bi 

ca 

TRUCKS AND 
TRAiLERS 

FadatBl liatar Vtacfc Okk 

Four Whwl Drtre Aata Oa, 
.Vasb Moior* Co. 

Packard Mf-tor Car Co. 
S«cbl*T Cotnpan.T. Tho 
StiTlco Mirtor Tni 'k Co. 
IThlla Coiupiu.v. The 

TUBING 

American Tub« Co. 
BLUM, Jl'I.H'S A CO. 
DrWfH Cn , Th.- A. 
Bmplr* Art Metal Co. 

Pnaat ft Ca,. Patar A. 
Nattooal T»ba ORb 
PBNNSYLVAKIA 
MBTAUJC TOBINO CO, 

8TUIP80N, EDWIN B,. CO. 

TURNBUCKLES 
Acta Ittth ft Aeaaaaaaaa ca^ 
DATTON UBTAI^ PBODOCTB 

CO, 

DUIntrMrjPr Mtg. Co. 
ERre SPE< IAI,TY CO, 
Natlonni AfTi'plMiif Cd. 
»» York A ija||«raiu«n Sivtul 

Stamplnc Co. 

STANDARD TIJRNBrCKLK CO 

nnEELS 

ACKEUMAN WtlEBL OO. 
Uayton Wire Whetl Co. 
Hmym Wheal Col 
MoK Wheel Waika 
\,irl»iuil Wire Whad ' 
»PRANQC1l WIBB 

CORP 

■iV.ir'iiiri \\ i(V(>l & Rlin Corp. 
Wire Wli««l Corporadaa U 



WIRE 

American Steel * Wire Co. 
Century Telepbona ConMTactlMI 

Cij. 

Klectrlc Cable Co. 
Bath bone, A. B. A j. 
BOBBIJNO-8 SONS. JOHN A. 
aiBplM WlM ft Gafela Cih 
OliaaB-Waltas Oa. 

WIRELESS 
An«ricM Badlo ft Beaaarcb 
Ootp, 

Amlau Wlialw Wwiafb Ca. 
Ciitaat ft WhablaflM, be. 

<7iw«hap-wiiad«r Oil 



DUBAL-AboveAir 




There Are No "Un- 
important Details'' in 
Aircraft Construction 

^ Should anything be faulty in an 

airplane, it isn't merely a matter 
of inefficient functioning: — it may 
be ()f more serious import to the 

a\ iiitor. 

i hat IS why we take the manufac- 
ture of rubber parts so serioutly. From 

the laboratory to the packmi; room the 
greatest care .ind vigilance is exercised. 

We were pioneers in this branch of 
aircraft construction. We have quan- 

tirv production on grip handle?; wire 
protectors; tail skid streamlining; 
radiator hose; vibration or wear reduc- 
111,1,^ p;iiis; ;^'ri inimets ; mattlnL:: pei1.il 
floor and foot holes; oil tubing; air 
tubing; petrol tank washers; tubes and 
shock absorbers. 

Wc can make immediate shipment 
of some and give definite delivery dates 
on others. 

Write for full information 

OURIILIIUBBCA COAPABAmm 

Piciniiifiton, N. J. 
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Factors of Safety 

Tb«M Coont in Aeroplane ConstmetiMi 



NON-INFLAMMABLE 

C«lMoM AceUte Base 






pntUm mttmth»r SAnTY rACTOSL 



NON-INFLAMMABLE 

ilelMSiiee(s>^'^Hiiiis 

Trmt^mrmnt — WmtmpromI 

IfANUrACTURCO BT 

Chemical Products Company 

93 Broad Street Boeton, U. S. A. 

Mumjtttmwi V CiHiliii Aalakfm <mwV H rMn 



Air Speed Indicators 
Altimeters 
Barographs 
G>mpasseSy etc. 



International Aeronautical 
Instrument Corporation 

(Formerly A. HAUSTETTER) 
308 Madi»on Avenue New York 



GROVER C. LOENING 

Announce* 

THE NEW 1918 EDITION 

ENLARGED 

and 

SIMPLIFIED 

Of his extensively used textbook 

Military Aeroplanes 

Almost doubled in size and with the 
finest halftone and linecuts available 



For aate 
GROVER C. LOENING 

45 El«v«nth St. 
Long Island City, N. Y. 



Price $4.75 





ENUS 
PENCILS 



npllE highest quality' \tenc\\ 
you can buy anywhere is 
VENUS. It's on sale in Eng- 
land and France as well as in 
America. 

17 hlack degrees with and without 
eraser tips, bB softest to 9JI hardest, 
and hard and medium copying. 

FREE! 

iffcept pnckini; and pottage) 



\ 




S * n d Sr. !■ 

tttMltllMi lo COT«r 
■ rtlltil ctmt at 
piu-klns tt n «l 
poHtavr mad 
w « ' 1 I Mend 
F I \ E trial 
IraiClli VF.M'M 
I* r n c 1 1 B ud 
\ K N V « 
KKAiiEK ror 
IMI! 



AMERICAN I.KAD PtiNClL CO. 

SI! Hmi AVEXrE. NKW YORK 
■nd C Upton, Jjnniwn, Ensland 
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STIHrSON-RIVETS 



Stock 
Sizes 



IRON \* 






If f f 
BRASS 



-^ALUMINUM ^^'^^ 



We Make Screw Head Nails And Rivets For Every Purpose. 

EYELETS, HOOK5,6R0MM6TS «».o WASHERS for SHOES. _ 

70 FRANKLIN AVENUE 70 shelter tents, corsets. leggins. mail bags. BROOKIYN. NEW-YORK 



Special 

To 
Orocr 



QUALITY INSTRUMENTS FOR AIRPLANES 

Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 

for circulating oil and water 



Gasoline Level Indicator 

OII< nUMKTU OACQB 



OAUOB 



The Forboro lint alto intludts m mn y diftrtnt typtt of mdkatmg and rtcording 
gangtt and thermomelert d*t%gn*d for all tortt of eonditiont and furpostt. 

THCIFOXBORO CO.. Inc.. FOXBORO. MASS.. U.S.A. 

New Yoik Chicago PrrrsBUKH Philaiiii^hia St. Louis 

San FiANasco BntMiNCBAM, Alabama Pkacock Bios., Montual 



Automotive Engineers 

interested in the superior 
performance of their 

Aeronautical Motors 

should communicate with u$ 
without delay 

METAL PRODUCTS CO. 

3205 South Broadwaj 
St. Louia, Mo. 




D0N7 SCRAP ALUMINUM PARTS 

VSm BO-LUKINUM— NKW WKLAIMO MLDU 




Brtt^ 90 U. P. Fia$ cr«iti mn riptint ftt lAi l/mlit aiMu AV. 
toart* atSlt.OO apmttbt — St-t — mM. mm***" S400.00 

■mMi* MkM M M • M Mr— <• Im wtrfta n m UH m t/W M mtrt' • 
#«mNw Mm am*—*. jXt* .r fywM IMif n«Mr.tf . 

miotM M« atrMftOM ma rtooHt. auai>lr liar II 00. Dn4 Mia 
bT tbt U.tMd euta Army uul N*t7. auto liiil Mr*. oompulM. and 
bT m* BrttWl lIuiKtkina Bm-<1 

SO-LLtMINUM MPC. * CMC. CO., lac 
M. in* BroMlRar N«r Ti 



r *^»" 
mtdfjtm 
M dm 



ELASTIC CABLE 

FINEST QUALm 
STANDARD PRICES 
PROMPT DELIVERY 

Elastic ctmnvctions of ewry drscription made 
on short notice. Samples and estimates fur' 
nisheil. 

WHITELY EXERCISER COMPANY 

36 Vc*ey Street, New York 



AIRPLANE MANUFACTURERS 

The United. States Government 
uses and endorses 

THE WARNER AIRPLANE CONTROL 

"There's a Reason" 
particulars furnished upon 
recjuest 

Wm.Deshler Warner Jbye ATgr. 
Ei^ht East Broad Street 
COLUMBUS OHIO 
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SEAMLESS STEEL TUBING 



Large Stock on 
Hand 



Prompt Mill 
Deliveries 



COLD DRAWN SHAFTING AND SCREW STEEL 

Eastern Dlslrlbnton BOBDENTOWN STEEL A TUBE CORP. 

JUUUS BLUM & COMPANY 510-512 West 24tb Street, New York. N. Y. 

Braaekaflt Boaton. Cklcaao* Philadelphia 



ORDNANCE ENGINEERING CORPORATiO^ 

NEW YORK OFFICE LONDON OFFICE 

110 Broadway. EquitabU Buildinf tf Quaan Anna Chambara, Waatminatar. S. W. 

Government Contractors : : Consulting Ejigineers 

Manufacturers of Illuminating Shells, Trench Howitzers. Hand Grenades, etc.. etc. 

Naval and Military Appliances and Parts designed, developed and perfected 

Designers and Builders of Military and Naval 
AIRCRAFT 




WATERPROOF VARNISH 
KAURI PAINT 
Khaki and Gray 
GLOSS BLACK ENAMEL 

U»ed on winfj^, IiuIIn 
anrl pontonno by tin* 
larppi»t airplane iiianii- 
factiirer« and boat 
buiblrrx brraiiM! they 
arr most <hirable, clac- 
tic, waterproof and eco- 
nuiiiioul. On tbe I'liilod 
Stat*"!* Govomiiu-nl ap- 
proved list. 

BROOKLYN VARNISH MFG. CO. 

3.'j .NiMtirand Avenue. Krooklvii, York 





rUOTOORATHIC TEHTIKO OETABTMCMT OW 
CAMBRAti 

THE BROCK 
AUTOMATIC CAMERAS 

are the only cameras that make good negatives 
with shutter speeds of i/ iooth of a second or 
less at speeds of over lOO miles per hour. 

ARTHUR BROCK, JR 

OFFICE— 511 Bulliu BaildinR, 131 Soalh Fourth Street 
FACTORY— 533 North Eleventh Street 

PHILADELPHIA, PA. 

Scientific Inttrwnenu, Toolt, Diet, }ig$ and Fixturm 

FactWT orcuplea tS.MW M|iwr* feci of Aoor 
8cnw Macliliw Capacltj ap la Inrbaa 



Google 
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CHARACTCft COLORS ^0 



ENAMELING &STAMPINGCORPN 

OF NEW YORK 



2 NO AT WEBSTER AVE..L.I.CITY 
SPECIALISTS IN BAKLD ON RUSTPROOFINGTMNSMRENT OIL 



The 



Two 




Th-i ttArtr-T \: Mir when not in lae and leaves the raocer entMrtIrM 
St ih;it in t : jrrt r.ce with the engine Is unponible. The Uidtea atate* 
Govemmeui and the Brltkh. Dittch, Norwefiaa. and Swcdiih Corcni- 
aikl«wnndttL4 ' 




COMPANY. 



M.JUU.S.A. 



A NEW BOOK 




Rubber Aero Cord 

Rtt SHOCK ABSORBEKS 

Prompt Delivery 

THE RUSSBl MANUFACTURING CO. 
M9 BroMlway, New York dtj 



lUlPORRYINGBa 



FOR 




yhlmer-Simpson Corp&utim 
tSamnac Lake, N.Y 




BNGINEERING PRKSKNTATION OF 

INVENTIONS 

AERONAUTIC, MUNITION, MOTOR, GAS AND 
FLAMB, SUBMARINE, POWER, TANKS, 
WXAPONS, INSTRUMENTS AND 
ACCESSORIES. 

1DKA8 INVESTIGATED, CALCin.AnD AMD OKTKU>PKD 

PREDICTED VALUES mni STRESS 
DIAGRAMS 

AUTOMOTIVE I XCIXFERING COMPANY 

7TH FLOOR, MO iiOl Til STATE STBBBT, CHIOAOO, I IX. 



ROEBUNG Aircraft Wire 




STRAND AND GORD 



John A. Roeblin^s Sont Cow 

TREMTOM, MBW JBRSBT 



Digitized by Google 



PROPELLERS 



WA DOYLE 
TRENTON NJ 
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AH recognized builders 
of airplane motors in 
America use Zenith on 
their product. 

Zenith Carburetor 
Company 

HnrM DETROIT 



CAPITAL 
INTERNAL nf i IfDfirpC 
GRINDER jlAlflrinilJ 



JIGS 
TOOLS 
DIES 



WE remlize in air or at tea there should b« m 
fmrnUy materiaL All machine part* mtut be 
made right and perform their functioni ^rcptrly, 
hence we hare equipped our new plant to turn out work 
of the higheat quality. We offer onr facilitiea to 70a 
and trnat we may be of •enrice. 

Will you giv* Mf a triaXT 

Lansing Stamping & Tool Co. 

Lansing, Michigan 



LEYGRAND&CO. 

120 Broadway, New York 
MILL AGENTS 

Aluminum Sheets 

Screw Stock, Rod and Wire 



THE BROOKS MACHINE CO. 

Deaignen and Manufacturen of 

SPECIAL TOOLS, 
GAUGES OF ALL KIM)S, 
JIGS, FEATURES and PARTS for 
AIRPLANE ENGINES 

YORK, PENNA. 



METAL 
HOSE 

For ertry 
Airpliiw RaquiraoMal 

Write lor 

rKirssTLVAmA 
nxxsBiM 

HKTALUO 
TCBINO 



Nmr Tork. B««tM, 
ClilcBC*. DmtrwH, 



Tycos 

Aviation 
Barometer 

Mad* In l<. B. A. 



H'HIf /or 
/n/ono otfon 



Syior/nafnwKnt Companies 



RocbMler, N. T. 
C. a. A. 

For over tigty 
prarn maker$ of 

ment$ of 
tuperiorUp 





AEROPLANE MOTORS 



are correctly designed with the highest 
quality materials and workmanship. 

WritR for ratmlof ol 6 and 11 cyliadcr wo data. 

WISCONSIN MOTOR MFG. CO. 



StaUmi A. Dapt. 



MUiM^M. Wla.. U. S. A. 
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Berlin6Ma6neto 

insures a hottat 
spark aiany 
altitude 





New 7ort Oflc«: Timet Bide. Telepbooe, Brjmat 9109 



DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for yean with the utmoat auc- 
CCM by the leading motor manufacturer! 
in the automobile and airplane industries. 

DOEBLES DCE-CASnffG OOl 

Mjw mrtcm amd mmmmtt njurr 
wnmm njon BROOKLYN. N.Y. ^ri jutur rvwrr 
TOIXDO.OHta NCWAJtK.N.J. 
Aim Di^mM BMm BmHmf, Dli Cttlmtt 4m 



"Supremacy in the Air the Key to Victory!'' 

Learn Aviation Mechanics 

Triilu VcMirsiir f ir tli<' .\rlfllloa Service an<l 
till- .\lrrriirt Indiiitr}' bjr taklns adTiotase of 

Our Ground Course in Aviation Mechanics 

Affordlns pn>|Hiriillon prior to ontprlnK QoverDmeiit Ground 
Hrhool, rorprlns aero-dynamlrn, >ero-4>DglDe«, rinrlog 
and Lewis guiioer). l*revloii<i e»perleni-<^ iiiine«-B»«ry. 
WE ARE THE PIONEER AVIATION SCHOOL 

Aviation Mechanics Coarse %Ct\ Aero-Eagiae Course 
(8 weeka) UU (3 wreka). 



Wireless Course (3 weeks) $35 



ITfltt /or 4W lUtulrauil BOMlUt "r" — "A ittttan u VoM <nt AtUaUM" 




^lATlO 



110-114 West 
42d Street 

3C-HO0E< Tw.»i«- If ,ui ♦•II 

New York 




iianuiacTureu 

by iVie 

Ericsson Mf6.Co. 
Buffalo KY U.S.A. 



Aeroplane Cylinder Forgings 

W« make ■ tpecialty of hoUow {or(iii( in diss 
aader our hydraolic prcaict. aeroplane cjluKler forg- 
tngf of lii(h and Unr carbon O.H. or alloy itaels. 

Wc have fumuhed cylinder f orpine to practically 
all tl>e cnfine builders in the United States. 

Also Propeller Hobs, Flaoges and Sbafts,elc 

Miscellaneouf steam hammer and hy- 
draulic prase dia forsin«a of all types . 

Qmitk »m si f tmr gpaeiaUy 

TIOGA STEEL & IRON COMPANY 

iisd A Cfsys ATsaas PkiladalpUa. Pa^ D. 1 A. 
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Trcating Vanadiums 

New York Wire CSt Spring Company 

586 Washington Street, New York 
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FOR SALK— Two Model "O" Curtlss and "80" elRht-rylln- 
der aviation motors complete with blades, tanks and radiators. 
These motors practcally new. Priced right for cash. Address 
O. a SIdnam. I*. O. Box 275 Aiiaheini, Cal. 

WANTKE> — Kxperlenced draftsmen or draftswonien Immedi- 
ately. State experience, age, siilary expected and reference. 
Oallaadet Aircraft Corp., Kjjst Grwnwlch, R. I. 

FOR SALE — Biplane, pa«nen«er. .10 H.P. 4 ryllnder motor; 
Nleuport monoplane. 7 cylinder rotarj- «5 H.P. motor, Kuarnn- 



tee<l, terms, sell separately very cheap. Michael Dettmar. 
333*; South Broadway. St. rx>uls, Mo. 



FOR S.\LIC — Tractor senplBne. new, nearly completed. Far- 
man-(?urtlns pnsher. Exhibition pnsher two-thirds completed. 
Monoplane (Mirts. Ponto«)ns. Propellers. At small fraction 
of cost. 080 Trumbull Ave.. Detroit, Mich. 



WANTED — 8lx-c}'linder Anzanl motor In good condition. 
Box 8S. 
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There's a deeper reason than that ! 



"We'll grant that ball bearings are the ideal 
equipment for our machines. 

*' We*ll grant that the New Departure Double 
Row is the proper type — replacing three ordinary 
bearings; tamper-proof, permanent adjustment, 
double purpose — taking thrust as well as radial 
load and stresses successfully, etc. 

"Our decision then hangs on this point: 
W/uu'.s ihc material — the final test of endurance? 
Chrome alloy steel! That fact fixes the New 
Departure at once as my choice and assures us 
of a trouble-proof mechanism. 

" Gentlemen, we can do no better." 
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The First American Handley Page 



During the past year the Standard Aireraft Corporation has 
covered practically the entire rauge of militar>' t}T>es of air- 
planes, from the primary training luaehine to the larere Ca- 
proui and Hundley I'af^e t>otul)ers. The iiitemiediate types in- 
clude an advanced truitittig machine fitted with a Hispanu- 
Suixa HnKitie, the M-I)efensp Scout with a Gnome En^ne. and 
the I). H. 4 CDiiibined rerotinai<isance. day bombing, and defen- 
sive Hphtinp machine. The advnnced training- machine i« the 



The main obji-ct of the public flights of thi- Hundley Page 
at Elizabeth on July f> was to visualize for the men and women 
employes of the Standard company what their splendid work 
and cooperation had accomplished, and to sen'e as an inspira- 
tion for the future. The enthusiasm of the workers who took 
in the speeches, the christenin»' eeremmiy. and witnesiied the 
IlightK was ample evidence that a );(mh1 idea had h4>en trnnslated 
into performance. 




Testing the Engixes or the Lanqlky Prior to Its Fihst Fi.KiiiT 

CcHlral S'e»rt fhoio ferrtce 



name type as the primar)' trainini; machine with rertain refine- 
ments anil dianges in the front end for the Hispano-Suizo 
Engine. The M-I)efense surcessfiiliy passed its first olllcial 
tests without changes, on being demonstrateil l>efore ofliciuls at 
Washington at the Polo Field. The primary, advanced train- 
ing, and scout machines are all from designs by Charles H. 
E)By, Chief Engineer of the company. 

The Standard company is the first in this country to com- 
plete cither a larire Caproiii or Hainlley Page trnmber. .•Ml 
production and engineering matters were left in the Standard 
company's hands. The Caproni wa* started on Janaary 'JS 
and left the jdant the first week in May. The trial flights 
■were delayed for six weeks, awaiting the receipt of Liberty 
Engines of more recent production liuml)ers. The first fiiglit 
was made .Inly 4. and was succes*.ful in every respect. An 
interesting comparison between the Iwu large bombing ma- 
chines ix alTonled by the fact tiiat the three-enginetl Capnmi 
carries ten pounds to the horsepower, wliile the Handley Page 
(wo-enginwl macliine carries twenty ]>ounds to the horsej>ower. 
The fact that these two large foreign machines were repro- 
duced in an .•\merican plant under American product L<m 
•methods in less than schedule time, and that they were 99 per 
•cent |)erfeet the first time they flew, is a performance which 
•speaks well for the pro'i.H/>'li<>.n of these types in sulTicient 
iipiantities. 



At the same time the invited guests, officers of the Army 
and Navy, and Oovernmeul otHcials, as well as the large number 
of citizens who witnessed the events from the side lines, carrie*! 
away with them strong impressions of the magnitude of this 
country's efforts in the air, and a lietter perspective of what 
could be reasfmuhly expecteil in tlie future. 

The occasion also sened to present in its proper light the 
magnitude of the proposition which has recently been given 
exaggerated publicity in the press, of building 10,tKH) Handley 
Page niHcliines with which to bomb Qermony oflf the map. In 
these statements it has been pointe<l out that the type of 
Handley Page cimipleted by the Standard Aircraft Corpora- 
tion was an obsolete nutdel, dating from 1915. Definite infor- 
mation secured from repn-sentatives of the British War Hoard 
now in this country, Handley Page engineers, atitl an Ameri- 
can ortirer who has just returnwl from a visit to the Handley 
Page works in England, places an entirely different aspect on 
these exaggeratetl statements. 

The new airplane is an ()-4(Ml type, which had only been 
put in production by Handley Page early in April of this 
year. This miu'hine is only sixty days behind the British pro- 
duction of similar typi-s. The difTerence betwe<'n the twin- 
engine<l ()-400 tyjM' and the super-Handley Page is only the 
difTeren<-e betwn>n the carrying capacity of two automobile 
trucks. The ()-4(>0 is now in protluetion in England and it is 
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The A.E.G. Twin-Engined Bomber, G.105 



All A.K.Q. Iwin-riigined bomber, G.105, was broa^ht down 
hy anti-aireraft fire at Achiet-Ie-Orand December 23, 1917. 

This miu-hiue, while earr>'iDg a similar power plant, is very 
iliffffpnt in coiiMt ruction from the Gotha type, wnieh also eni- 
bmrw the Friedriehshafen BointxT. 

The hitler is generally eonstructinl of wood, ply wood being 
u*< il til a very Urge extent throughout, but in the A.K.G. ste«'l 
is aluiost universally employed, not only in regard to the ttody, 
nnoelle, s n b s i d - 
iar\' surfaces and 
lari<jiii>; gear but 
al.M) in the wings 
themselves. 

Xe^'dle.s.s to say, 
acetylene welding is 
freelv n'sor(<'<l to 
thr^'UirlioiU ihe cou- 
stnii't w h i 0 h , 

hiiw. viT. :i]>p( ars to 
be Jar from lif/lit. 

On the wlxilr, the 
A.F;.(), n i r p I an c, 
.1 11 li ^ !■ (1 liy <'<in- 
Uiiijturiiiy British 
standanls of design, 
IH decideiily clumsy, 
niil only in di-luil 
work lull ;ils!> in a[j- 
pi'ar.'ini c. The pcr- 
fnnnance is pimr. 

Tfie It'adint^ ]>ar- 
ticulars of the nia- 
ehiiw an m folknre: 



w<Ik1ii riupt)'. r,i'.-s H). 
TkiiiI wiiijlit. Ti:;i> 111. 
VfiXMT ft 1 11 K M r e a. 

.TOri 2 sq. fl. 
I,«»<T wliiK nr*il, 

3:ir, 2 si|. ft. 

Totiil art-u <»f 

7.1114 .■<i|. f(. 
IxiiKllii); piT M. ft. 

0.77 n>. 
Atfa ft nllenss. mcli. 

17.!» m. ft. 
Area «r balaiHi- of 

kUvron, 1.8 M\. tt. 
An* «f tatt pintK'. .14 0 
tt. 

Am of te. 11..% »it. tt. 
AIM of rodder, 20.9 
tq. ft. 

Balanced area of rud- 
der. 2.8 »<|. ft. 
.Vrt-a »>f rIe\nIorst. 

»q. ft. 
Balancpd am of rleva- 

lor*, 8,« aq. ft. 
HoftaoBtal area of 
bodj, 30t.* w). ft. 




Via. 1 ScAUi Dbawimos 

Voitka/ arn^ur'TM^iy , tMA ft. 



Ttotat welaht per bp 18.7 Ilk appres. 

Cmw — niot aad two iMMcaftn *"* **" 



CJmiIIm opacity. 



on 

Wa 

OIlHr 

('') 



■K alao ahoira on 



840 lb. 

2 fona. 

3 Sio bpw M«re«Mc 
123 fallMWsMl Ik 

U SuioaamUt Ik 
13 gatlOHsm ih, 



NriTF. — It is stated that it is not advisable tO fly ttdl I 
without a pas!3enger in the front seat. 

Conslrurtion of Wings — .Vs will lie seen from Fip, 1. the 
wings are of characteristic form. The central port inn cotisist.s 
of a rectangular center cell pennanently attached to tlie body. 
The lower wings support the engines. In this contt-r cell the 
planes are set hori/ontully. At iiu li siAr nt :t ilic Inwcr main 
planes are swept upwards with a vertical dilicilnil ol 'J.?."} deg., 

till' top planes iR'ing 
~ kc|it lial. am! iHith 
mam plums .ire 
swepi Imckwanis in 
ihc lii>n/.inilal jilatic 
to an angle ut 4 <li'g. 
for the bottom plane 
and ^ deg. for the 
top plane. As the 
«-ent nd portion of 
i!ic iip[ier main 
plane lias 4 in. of 
negative stag- 
ger relative to the 
linltiiiii plane, this 
riill'ereiuc ill angle 
brings their tips 
practically vertical- 
ly over one another. 
The angle of inci- 
dence attains a mas;i- 
uuim of 4 deg. at the 
ba.se of the engine 
struts— I. e., 7 ft. 
10-' H in. from the 
center. At the sec- 
ond strut the angle 
is ileg. and at 
the end strut 2V2 
deg. Th(-se angles 
arc painted in cindes 
on the surl'are of the 
plaru'S, eviilenlly for 
the i-oiiveniciife of 
rigg* iv. The {•am- 
ber ill' Uuih plaiicH 
is wa'^hi'd out gra<l- 
ually towani the 
tips. The main 
si>ars are of steel 
tube and are .50 mm. 
in outside diameter, 
Init their wall thick- 
ness is not at pres- 
r 111 allow the thinning <ta»n of the wing 
nri' llallened om toward the extremity of 
I l .iiiijVred down to a narrow end and a 
wriili'd on to each side; thus nt the spar 



(«!) 



tbe 4nwliic«. 

Prrformantt 

C'l.iMH. ."i.<ni(i tt. ill 10.3 niin. 

h'a:e III I'linib at .''>.<KKl ft.— 300 ft per HUH. 
t'f iMii, <),0<)t) ft. in 2:5.4 min. 

I'ate of climb at 9,000 tt. — 235 ft. per min. 

Si KUl \T IlKIliilTS 

Level to .5.000 ft.— <io miles |>er howr apprmdmatdy 

.At It.OOO ft. — 8t> miles per honr appro.tjmatcly 
L.^xoiNO Spkko 

The nirplnne is Itest landed at a speed between 75 and 
80 miles an Iumi:'; after flattening out it aailks to the 
ground quickly and pulls up rapidly. 

t'OXTROI, 

1 Lateral — Qood 

2 ESeratora— Bad, especially when landing 



'llMort 
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ent known. In '»r< 
section, these tidies 
the win;:. l'he\ ;i 
flat [date ace'.vleiu 
tip tile seetinii is roa^'hlv re<'tarii:ular. 

The main spars are kept |iaralli l throuvlioiit tlic wli.ile of 
their length and are altai liid to (he central cell by means of 
pill jiiiiits, similar (o those on the Frie.lrichsliafen. Tlie ribs 
arc <jl solid wood and are eoiistnn ted as shown in l"'ig. 'J, It 
is nilhtr notable in conipanom with other (lenniin machines 
of all types that ply wood is almost < iilirely ahsent. In the 
A.K.(t. construction the rib webs are pert'. .rated and strength- 
ened by wooden uprighLs at intervals riti<l are t;lmsl into a 
grooved llange. The ribs are placed 300 mm. — 325 mm, apart, 
and are not dirctly or tirmly attieiied to tto qpWSf Oil viliall 
they are a relalixely louse fit. 

Pas.sing through the vilis ol' the li<iltinii plane anil ■ \' 11 
froni their junction with the i-. Titer sei tiou to the extreme inil- 
side strut are two steel tula-s. .apprD-Nimately 17 mm, in ili- 
amcter. which act as housings for the ailetim euntrol win-*. 
These tubi"s are very strong, and it is thought jiossihle that 
they arc also counted upon to lend rigidity to tln' wiiiL' struc- 
tUTO. The leading inlge, which is of the usual semieireiilar 
leetioiii eets aa a distaaee piece, as also does the wire trailing 
edgCb Thiiteen inehcs in bont of the leat uiMed ie » itriiigar 
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foniu-d of u sici l Atmrt fruiii this, the span are the only 

luiiuitiiiiitial uil-iiiIh-i's ol the wiii^s. 

I'. tw( en !hf iiiniii ribs art- falw riha rnnninji from tin- lend- 
tiiu • 'i^'>' to u poiut u few iiiclifs UcLiiul the IniUiiig i>i>nr autl 



Fio, 2 

ui>|il> ing Hilly to llu- uppvr sarfaw. tdie ol thvtw M» rihs i» 
skclchwl ill Fif,'. :i It is Hi>«-iire<l bv incatis ni' n -t'Mi!<-irciihir 
sml'llc aii<l Ji «ra|ii»iii}i of tiipi> which as •.howii thniii};h 

hull- ill tlic ril). \Vh»Tp it inwis liii- li-ailiii^' eilKi' it is 
liU',i>li.<| Willi Iriaiijfiilav |iii<>kit)K ^)ii'CfS, whirh lu.-ate And 
hcil.l it )n |MisitioiL The i.mer platH> 18 twi-red an to ll» up{ivr 
Klin. .re vvii.h shri'l iiu lal iiiiiiH^inti'ly iindrr the eiigimw, vrhile 
bcmcfii them Mild tiip boily its IIxinI a sriiu of *'orriipnti><l 
nliitiiimiiu whieh itrts ns a fuotuiiy. 'i'la talnic attache) in 
the usual ninnnvr and i» glit<rlic«l to Ihi' iil>> Ixith lop aiul bot- 
tom. The t«-o mrtwen are tttitrhcd lo^i itu r laehintr the motal 

nxi, uhii'h m-tx as a 
striiigiT, ami l»y this nu-illlg 
lh<> actual irniliii}; «Hl^e 
wire la iviieviil of a ct-r- 
Iniii amount of tension. 

The wiii!» striiciurc ia 
iiitHniiilly l>ra<'cil bv means 
Mi >ii<il tiibntar rroas- 
nim*s ami strandttl oal»ii--. A .Hiiii,-I>- litiini; is cuiphneil 
for the attachtnent of the iiiiei|ilnu» suui- an.l .i'o - ilml 
ol thi- Urncitig tube*. This tilting iti shown in Fig. 4 It is 
u liLTlii til (111 tile 8|iur, to n-hirh it is flxn] by a holt, ami is 
loniifii with an oxleiitiion lii^ wbiih ai'H. as' shown, as an 
anchorage for the braein^ tube, wluNi a ^i.l^•\vayM i-.xteuiiion of 
the sjime lug rarrim an eye for the bracing wire," It is pim'itled 
with a eup-shapeil up|i«r exieniiion, into whieh there is set«ii-«i1 
a 9!eel tloine whieh earries the ball ot ihc Ntrut sm-ket fitting 

and nisti .u i^ a» a wiring plate 
for the iiilerplaue briieiag 
wires. As shown in the skeleli, 
the fabrie is run into the a|NH!e 
between the upper and lower 
tiangvii of f hi< tittingf the whide 
making a m m uMt job. 
^ SiruiH — These are of stream- 
liue seetion steel lube and of 
iinifonn dimcnsians throi^- 
'>ii(. The aeetion is PS um, 
lung by 48 mm. broad. The 
ends are diarply tH|>er«l down, 
and into them is welded a 
cnp|»ed fiTiiil.- which drops on to the ball shown in Fig. 4 
and is there hi-hl in position liy.« eolter |Ma. The attachment 
is shown ..)m|iU i.- in Fi|i. i>. This joint gives a eoDsiderable 
rniii.'!' f<t lateral ti<-iMh>rii. as is the nsual practice on maehines 

ot ' iri iiiaii <lrsi(;ii. 

*(»</y— The whole of the b«idy is huill np of steel tubes 
weldeil together. It is <>l' plain mtangnlar section and the 
eroHs tiihfs are ntlaehed direelly to the main booms wiflioat 
the intervention of any eli|is. This 
•Intail of ennstruetion is shown in 
Vig. (i, whieh afam illuxtniles the 
Hingle and double lugs whieh are nsed 
for the pur]>ose of securing the 
hrarittg wim. Under the nacelle 
ami in the nngfaborhood ot the oiain 
gaaoline tanks and the homb nwiks 
the body is rriiiforced with thin 
tubntar steel tie-nxls. Ki^r 7 shows 
the manner in whieh the u|>jier booms 
of the body >n; provided wtlh sockets 
for the inclined struts of the central 
(vlU The llttinf; conMSts of two eir- 
enlar steel plates wdiled into prni- 
tion to form an integral part of the 
frame joint, the front one of these 
Ifaingca lieing protided with lugs for the anchorage of bracing 
rabies. The inclined struts are acenred by a ring of short set 
■crews wired tngelbcr as riiowu. If appearances arc to be 
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trusted this fonii of attachment, while being strong and «ou- 
venient^ is excessively heavy. Unlike the practice wmcb is pur- 
sued in the Friedrieiislmfen 
Bomber, wherein the main 
frame ronsists of three seji- 
arate sectioNs, that of the 
A.IS.O. is In one piece from 
stem to stern. The hnigerons 
are 80 mm< in diameter and the 
tranai'crae members 30 mm., 
these dimensions being re 
taiucd np to the extreme tail 
end. The nusc part of llu' 
frame is em'crcd in with three- 
ply wood, but b^nd this a 
(kinble covering of fabrie is 
w«d, under which the tubular 
oonslruetion is 4H>mpletely hid- 
den. Refaiud the after ewkpil 
a single covering only is adopted and laced the winle of its 
length so that it is rcniovable in its entirey. 

Engine $lrHl$— 
These are of 
streamline steel 
tnbing and ««• 
brace joiuta tt • 
somewhat simiUir 
tyiie to Ifaoee used 
on the inteiplaoe 
struts; that w to 
say, a certain 
amount of free 
imn-enient is pro- 
videtl. The monnt- 
ing of the engines 
is cleariy shown in 
the front and 8i<le 
elevations. 
In front there are 
four struts whieh 
converge to a joint 
on the lemlin^ 
s|mr, while at the 
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rear there are two struts whieh meet at a joint on the trail- 
ing spar. The attachment of the fonupr is shown in Pig, 
8, The faetl-sha|)cd housing at- 
tached to a enp on the spar 
joint roniains a ball-cmled sl>I- 
screw, whicli st-rewK into the 
foot of the lour struts which 
are here nuit!-*! by weldiug. 
The im'lincd trnusraiwe struts 
are taken from the spars to 
the engine mounting and cross 
struts from thence again to the 
upper booms ot the fnselsge. 
In order to provide simj^icity 
ot ereclioii these subwdiary 
struts are provided with a 
means of adjustnieirt w» shown 
in Fig. H. At one end they 
leiminate in a ball'^tled set* 
screw sereweil into the lapemi 
mhI ot Che strut and Mvnreil by a lock unt. 
PlMffine MoHutiutf — ^The engine bearers are of steel rectangu- 
lar section, measuring 40 mm. high by 210 
inuL brtMid, with a wall thickness of 8|t- 
proximately '2 mm. These bearere are 
wrl<led to (he slrntH which snpporl them, 
as shown in Fig. iO, and for the greater 
pari of iheir length are icinforeeil by a 
8\>ttem of tubular (ie-rnds also welded in 
IMsilion. Box attaehments welded to the 
engine bearer, ns shown in Fig II, are pro- 
vided for till- • lank-cliamber holdingMluwn 
bolts. The fiiKiiK' is not directly mounted 
on the steel beaten, hot npoa in. vmoden 
washers. Owing to the defomatlon insep- 
arable from so much wcMiiii; the engine 
Fu. 0 mounting w of very <-luui.sy up|»eanuee, 
and, in fact, (he qnality of welding does not appear to be np 
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to pivvioiM fleriiiati Ktaiiilnnb, but ihc cuiiistruc-tiuii would 
a)i|H-ar tu lie light. 




h'liiiiiif I inriiiij- A^ ^ho^Vll in llii' |iliiiti>;;rii|>hM. lln' «'ii>:iiu> 
uri' iiltiitiiil t'iiiiiplfti'lv «'iu-lttji«'»l in u tiiiliii); cominisc'l t>l' ii<'- 
tiK-liiililr iiliiiuiikiirii piiiicls. Tin- iin-t-fisiirv Iramework iiihI 
flips an- |ii'ovi<li'(1 I'nr |miiel.s tuliillv «-tirliisiii(; llic fii^ilie, Itut 
il wcmM s4-«-iii liial liiis iHiiiiifl x\\i\\l ovit tin- lii-ads ut' tlii' 
i-\liti<l<TS has lit'tMi •liMfaKli'il. Tlu' lultilliir Iraiacwttrk wliirli 
.sii|i|ii>rts iIk- |iaiii'ls is jin elalninilf \wvt> of w<irk, <-<Hii|irihiiiK 
a iitiiliii>lii'it.v (il wflilcil Joints. It ron^'isls of l(i mm. IiiIm-s. 
t<i whirli arc jiiiacluNl Iny* for carrying the iu'i'es.Hary turn- 
liuttiiMs. Tilt* I lanii-uurk \* made in twti lialveti so as to !»■ 
pasily di-t»i-lialil«>. and n joint tor that |iur|ios(< is made, 
shown in the .skelrh Fis. 1-. It will lie notii-ed that a narrow 
slo; li>r llif exit of air |>as>inf; over the engine im pruvidetl at 
the rear end of the eiiirine epff. an u|>i'ii- 
\i\g of HOiuewbnt sinnlar diiueiiMitins 
Ijeiii?: iM'tween the two halves of the 
niiii:iior. 

t.iii)inr> — The en};in<-s are the sIhihI- 
ard (i-eylinilcr 2(iO-h|i. Merci'ili-s. A 
new shape has Iteen adopted t<ir the e\- 
h:iii«I pipe, and thi> i> riearly shown in 
Fill, l.'l — an inverted eone is plactil in 
the belled month of the l»ipe. The ii?>ual 
water putiip jfivaser is titled and worke«l 
by a lever in the pilot's eoekpit. 
Ie)4s <'lunisy desijfn than that of the 
einjdoys virtimlly the same prineiple. 




It is of rather 
Frieilriehsluifi'ii. but 
I'he throttle is inter- 
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eonneete*! with the iffiiition ndvnnee as ihserilietl in the Fried- 
riehshafen report. A small tittin;;, the piir|Mhseof whieh is not 
very elear, is atta<-hed to the earbnreter, and eonsisis, as shown 
ill Fi^;. 14, of a lH-ll-shapeil eover over the top tif the lloat 
ehiimber, not dirtH-tiy eonnifteil therel<i, but supported on a 
bracket elippeil to tlie main water pipe. The bell is free lo 
slide up and ilowii the stem ot the braeket, on whi<'h il is a 
ver> liNise til. but is )»ieveiitfil from faliitig over (he lloat 
chamber by a small washer. It is i-tin.i<vtiired Ihiit this litlinc 
may have tor its piirpoM- the prevention 4if fuel having ae- 
citis lo the hoi exhaust pipe in the event of the inaehine turning 
over. Between the bell and the Hoat ••hamlH?r is a elearatiee 
of about '4 in. 

lid^nliMf Siiflrm — The gasoline system employed on the 
A.K.I I. is set out iliatrrammatieally in Vig. 15. There are two 
main tanks, eaeh of 1270 liters = !(5 p:alloiis total eapaeity. 
Mid these are plaet><l under the pilot's seat in the main eoekpit. 
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Two subsidiary tanks ns<-d iMilely fur starting puifioses and 
giviuK a gravity supply are luounttNl in the eeiiter seeliou of 
the lo)i main plane and ate of roughly 
streamline form. Iteneatli them is a 
small <-owling eontainiiig their level 
;;ail(;es. whieh are visible trom the 
pilot's seal. On the right-liiind side of 
the main eo<-kpit is tilled a haiid- 
o|H'rate<l win); piim|i, I he objeel of 
whieh is to draw ga.snliiie trom either 
of the main tanks and direrl it lo the 
gravity tanks. I'ipes Itom all tour 
tanks are taken to a distnbuting niiuii- 
foM on the dashlsiard. and by means of 
»4'Ven taps thereon the ■«upj>ly I'f gaso- 
line rail be dire4-teil from any one of the 
tanks to either engine or bi>th. Two 
ndditioiial laps are provided 011 the win!: 
pump, so tliiil the fiii-l tor the gravity 
supply can be drawn from either main 
lank as nspiir<-«l. Fig. l(i eleaily sliows 
the arrangenieni ot ihe gasoline tups, whieh are of the plain 
|dug ly|»e. It woiilil appear timl the troubles as»o<-ialeil with 
this fonu of lu]> have liwii 
overetime. as they show no 
>igiis of leaking or st irking. 
The level of the main tanks 
is indieated on the dashlHiard 
by two Ma.\imall gauges, 
■fhose alliielie<l to the gravity 
tanks are made by I.aufer and 
employ the statie head prin- 
eiple. They n-ad up to 4'i 
liters eaeh. from zero to this 
tigure iH'ing given by one and 
a half eomjilete n'volniioiis 
of the indieating hand. 

f»(i.«r.(iwe I'rt f.iure •Siislcin — 
The sketeh Fig. 15 also 
shows in solid lint's the 
arraiigeiiient of the gasoline 
pressun- pump is mounted 




pressure 
on eui-h 
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system, 
engine. 



The 
and 



UdUal 
jiipes 



then-from are led to a manifold moiinleii on the dashboard. 
This is alMi etmiieeted lo a large hand pump on the righl-haii<l 
side of the pilot's seat. (Jauges reailing the pressure fnim eaeh 
en^iie pump are proviiletl. and there is also a blow-off tap for 
relieving the pres.sure of the whole system. 
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Oil S/iylem — This is the ii^ual system as tilted lo all "ifiO-hp. 
Merred«>s engines. The main su|)[ily of oil is earned in the 
■Tank ehaniber sump, ami is loiiliniially being tvfreslied by a 
small additional supply of fresh oil drnwn from an e.Ntenial 
lank. This tank has a i-apaeily of Hve gallons, is of n-etaiigu- 
lar shape, and is luouiited at the side of tlu> engine nearest to 
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the ftut'lage. l! ]in<viilr<l wiif: :i w-iMe glH,«s level, over 
whitsli in a celluloid oovemi winiJuw lei iiilo the cnpine fairing, 
■0 tlHit the oil level is nable from the pil<>t ^mt 

liadiatnr lliu'h radintur is 
coinimsul of iwo halves bolteil 
togi lh<T, ;uK sliown u> the sketrh 
Fig. 17, wliicli I'- to >,i-;il<-. The 
space hehvci'ii lln- two ImlviS is 
partially covrci; wiili n sheet 
metnl (laiM'l i>nTrc<l uuL u hole 

I ft. 6 in. lii^;h by 4 in. wiGc, 
The radi.'itor is lu.it urtuully 
hn:ii-yi<iiiih, tlidiiLrli pn-sriitiu^,' 
tliul a)>|n arati< 1'. It coiisijils ol 

II !seri'■^ "t \>'Vtir:iL iiil>ps with 
tmiisviTM- jrillw. I'.iu-li radiator 
c'cU nuasun -. J tt. 3Vi in. high 
by 7*'2 Hi. \»itU', and has a iini- 
fiinii depth of 4 in. V.w\\ l om- 
plele radiator is providfil with 
iw» shiit'.'rs of rout;lily .-Invini- 
line sectiou. These, when fully 
doaedf oomr orar about oa^ 

third of the railinting surface. 

They are controlled from the m u: liy l"i> i. v. |■^ shown 

in Fig". 18, which work them thmnu'li umver&iillv joiultil nxl*. 
The articulation in these rotls j> \t vy neat, and of the form 
shown in Fip, 1!'. Kaeh mdi:ii(n- is (Uted with nn ffcetrie 
thermometer. THr dial ol this iustrumenl i« earrn ■! <<n the 
dnshhoard, aii<l i;; Iiiniishcil vilh u 
s'.vitrlt, clialiliiifr the trtapi-ratiiri' ol 
eith' T rmlmtor to l»f iiuli'in'U'it-ritly 
rea.l. 

}:iii)in>: C'introl — Tlic throtllr 
l«'Vt-r.s lire of tin' (ilaiu t«Hi vaii''l_\, 
and ari' i-onst ni< l cl a< iinlirali'd ii,. 
sketch Fiir Tluy ar.' ]>laicd 

close together yn .■ic to l>i' i;i.-;ly 
worked either in «ii!s<iii or >:( |iara!*'ly. 
The eonnectiong betwwm ihc l>Mr«i 
and the carbureter are made a* sim 
pie as pos.sib!e, and the levers op- 
erate the thn'tlli' tlirou-h ji conpli' <i: 
universally ,iortite<l rtuls wliu li i \ti iid 
from eaeh side of the Uoily lo tin- i n- 
The unsvi-i'-al jiniits \m'*\ 

li .vvii 111 I'lj, 21, there lieing apparently no 
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gmo eggs. 

arc of the tvpe sIiovmi hi . _ • . r i - . 

particulAr tleturc on the part of the dexigner ot the nuu hine to 

tMoomue veivfat in thew details. nn « j 

/ Tail Plane* — The fixed 

horizontal tail planes are 
iHiiahle for their extremely 
/ / bold euTvalure. Inith (op and 




Ftu. 19 

bottom. Th< Iraim work consists .luiu'ly 
of welded slcrl t.ili.n;;. The Ifadui;^ udge 
(d tail plain' > niounti'd ■'<> ass to be 
inlJu^lJibll' 111 ««.'>L' ot u«<».->ity . a simple 
bracket being used for this pui|i<is.. a* 
illuhtrnted in Fig. 2*2. Thih is welded on 
to the ln)d\ upright at each side and 
strengthened with a tratiKVerse stay. It 
allows the tail plane leading id^',- to be 
tixol in one of three ponition.K. fhe trail- 
ing edge of the tail i>lane is sup|Hirtetl 
each side by n s| n aniline section steel 
tubular Htm;. 

Vin — The liii, like Id'' li\<ii luil jdani' 
has also a very strongly t-i. irked stream- 
line section nt the has,' t ipiTing off (> 
Mat at the top. where it ahiits against the 
bal.irictHl portion of the ni'tdir. .Vt (Ins jmint its fnmu' 
which is of light steel tube, is ninde rit,'id by a cou|de of 
tor stays bracing the ruihler \wnl to (he sides ol (he 




Itudiirr and ffevaton^TbasB rngtm arc built up of ateel 
tubular fram«woiit and pment no poiats of gpeei&l iiiterest, 

except that in the ca<e of the rud- 
der tliat part wliieh ii above the 
flxad Hq ia mado of 
aeetion. 

Aileronn — As may he seen from 
the plan view of the complete ma- 
chine, the shape of the ailerons is 
somewhat lumsuul. These ai« applied to the top plane only 
and have a chord whieh reaches its maximum at their extreme 
ends and its minimum in the center of their length. For what 
purpose this peculiar sliape is 
adopted is not clear. The frame- 
work of these ailerons is welileil 
steel tubing, and the control crunk 
is tittetl in such a way as to lie par- 
tially hidden in a slot in the main 
plane. This crank is built up of 
welded Hhe<'t .stwl, and is arranged 
OH shown in the sketch. Fig. 2.3, un 
elli[i(ieal hole being cut in the trail- 
ing edge of the main plane for the 
passage of the forward wire. 

Control — The main control con- 
sists of a wheel mounted on a 
pivoted lever, the wheel operating 
the ailerons by means of a drum and cables, whieh pass direct 
over pulleys and along tubes running parallel with the wing 
spars and then over im-lined pulleys up to the aileron crank*. 

riic wh^id coliitiiii is jiivoted 
t<i a lon^' i.Tuti.shur cstcutiing 
'III' wiiole length of the body 
iiid f'.'irrving at each end 
i v.'iiiks for till' cli'vator con- 
tiol wii'L's wliii'h at intervals 
are carrie<l through (Ibcr 
guides sockete*! to the frame. 
I Ik- rratiks ot till- I'lcv at'irs 
' il inside the M'hi' i'imI I'l tin' liody, while ihowe ol tlie 
iich is lilte»l V A h i;iiplii .ill' i-raiiks and wires) are vx- 
.\ niodiHed d».nl <oiilrii| is tiacd, wim-h allows the assLst- 
nnt pil'it to tin- rl' Viifor and rud«li'r •■iiiv Vnr tiiih [turpose 
a soclu't lis liioutitt'd on llie fiivot bar int'i \vlm-!i ran }»■ iii=ertc<l 
a plain steel tube whieh is nonii.illv . arru d in clip?* licliitid the 
pilot's back. A second ni'ldiT li.ir, !lir di'sij,'ri ol wlmli :« 
shown in Fi^'. Jl. i- I'arricd •aiidrr the djislilioard anil can 
rr.iihl\ 111' ilnippi d inti> pihsiiion into a square socket partially 
slink into tlu' iloor >>t tlir co«'kpit aod oooMeted to ttia pilot'* 

nnldi r liar by cranks and a link. 

/'/rs.ooi,/ — Seats are provided for a in w of four, wlio :ir<' 
i-ai rird a.~; tollows: one in the front i'o<-k]>i( ; oiir- iii tlir jiilot's 
si.-a; ; one nt the pilolV si.],., and on,' )ii tlir rear I'lu^kjut. 

.\ll can. if nn-i'ssary, chnnge places while the mnchine is iiii 
till' air. Hctvvicn the froni 
euckpU uiid that of the 
pilot a sliding panel is 
provided thromrh which 
the ;,'uiuu'r can iTinvl. The 
seat at the s:<h' ol the pilot 
folds up and s|j,i,s hack 
into a ia\iiy iHidi-r (he 
coajnitiij of the nacelle and 
when in this po-^ition al- 
lows acprss dc'wn a narrow 
and ineliiitil pa.ssau'cw ay 
to the rear cockpit. Th' 
innchiiie can har<l:\ h.iM !.■ 
niciits ot ih'' avcra 





cn %ii'bi^iitd to 
pilot in regard tc 



satisly 

Vlc'.v, 



till- rt'qUUC- 

as tiom the 
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work, 
tuhu- 
Wlv. 



pilot s s, „t It is very diflicult lo bee the ground properly on 
.•' count of the poaition o( the lower main plane and IIm width 

• •t the body. 

.irmam*-)it — Two Par.nbelluni guns are niountnl. one in the 
front eoekj»it and one in the rear, and jirovision is made for 
n.oiinliiig a third or for transferring one of the others on the 
lloor ot the renr cw-kjiit. so that it can fire bBckwjirds and 
'iii'lcr the t ul ot :ln tiinchine. For flii^ purpose a hirire traji 
door, wLirh i<! sboHu in Fig. 25. is pri>Mdr'd in the lloor ot lb*" 
body behind the rear cockpit. Tt.is lr;i]i door has celluloid 
winduwjj and is iioriiially kept dosed by springs. It is lifted 
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u|> Ijv u smiill huiiil winch lillnl \vi()i u ratclii-t. It is ui' |in:«Mili(; 
iiitert'st to iiotf that whuri-a.s in llie FricdrifhshntVu a similar 
trap <li»ur was kept o|M>n hy lui'ans ul' siiriii^w, in the A.K.U. 
Kprinjps an' usi'd to kwp the door i-lo»«'«i. In l\\v I'roiit t-ockpit 
tlir ;o>" !iupporl«-il on n carriaf;t' which runs round a partial- 
ly circular rail which is .stmngly supported I'ntm the Itody by 




r 
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Mvii.xzivf; ANn llArKs; Ai>o Thai* Dook in Ukar (Vk-ki'it 

a tranifwurk of stool (uIioh. Fortiiiiii; part of this framo in 
an incliiml tstoci tuhular column, Iho base of which is Hitod 
in a swivul hearing in the I oor of tho cockpit, nn<l ou this is 
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inoiinto^i an ailjtislahic seal tor the gunner. A t4M)thed rack 
runs round tho rail and engages with a »pur pinion driven by 
u ham! wheel so that the gunner, when iM-cupjing his seat, 
swivels hini:M>lf round ns well as the gun. This gun mounting 
is shown in Fig. 2U, and a dingrani 
luatic section of the carriage i.s 
given in Fig. 27. The vertical 
swivel of the fork-endeil gun 
carrier is locked by n )mll-cnde<t 
lexer and a similar lever is em- 
ployed for locking the carriage il- 
iielf to its rail. 

This action is arconiplislietl by a 
ciiui device which depres.si's the 
roller ot the carrijige and scpieews 
the mil section belwwn the roller 
and an arljustable set s<Tew which p„;_ 27 

nonnally just dear* the groove on 
the under Hu\f of the rail. lu onler to prevent 




the forwanl gunner fioni shooting the tractor strrews, pre- 
ventative shields of light stool tube are carried lietwoeu the 
upper edge of the forwanl eo4-kpit and the inclined struts of 
tho center strtion. These impose a limit to the travel of the 
gun. Ill the n>ar cockpit the gun mounting is I' shaped in 
plan form, and here again the principle of a carriage running 
on a rail and driven by a s|>ur gear me^thing with a tootheil 
rack is employed, though in this ciuje the gunner's seat does 
not n'v<ilve with the gun ( Fig. 28 1. The carriage is of a some- 
what similar type to that used in the front cockpit, but the 
method of lo<-king it is ditTen>nt. This is shown diagrom- 
matieally in Fig. "ii). The rail is i>rovide<l with grooves both 
above and below, there l>eing two rollers ot the top ond one 
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underneath. Normallv. vxheii the gun carriage is free, the 
latter is clear of the mil, but when the IcM-king mechanism is 
brought into action it is fon-ed upwards so that the mil is 
gripped between the rollers, thus avoiiling any possibility of 
sliiike at this pi>iiit, and at the sjime time a |>ositivc look is 
4)btained on a se<'4»nd rail carried l>elow the first. When the 
ball-ended hand lever is tightened, it.s 
elTi'ct is to N(|Uee7.e the lower lail between 
two jaws. The movable jaw i.s, however, 
conneele<l up by n link to a small cam, 
the ba.He of which abut.s against the fool 
of a fork-eiide<l r<id which earri*"* the 
lower roller and is free to move u\i and 
down in a guide, to the l>ase of which 
till- cam is pivoleil. By this means a 
very se<-u«' and rapid locking device is 
obtained. In the front of the rear cock- 
pit II bicker is provided which wouhl be 
capalile of holding ammunition, and be- 
neath this a seri<-s of racks of the type 
shown in Fig. 3(t, These racks are not 
strong; enough to hold anything very 
heavy, and are placeil uppro.ximately 5 
in. a|)art. Their e.xa«'l piirfKMe is not 
known. 

HomUiHg dear — Thm' racks for 
holding twenty-five pouniler boml>s 
are installed cm the machine; two side by side on the 
left side of the rear cockpit, imd one on the right side of the 
fuel tanks in the space Iwtween the pilot's aiul rear cockpits. 
This rack is covereil by n dt'taclmble wootlen litl which acts 
as the floor of the narrow gangway mentioned alxjve. Under- 
neath the center of the nacelle provision is made for carrying 
two or more larue iHnnb mc'ks, wliidi. however, were not in 
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\m mm 

B FU6HIS 

Six Trials Made and Memben 
of Compaay Taken as 
Pa WCTigw . 

CBAWT BANGS HIGH IN i 

AIR 15 MINUTES ' 

EOTttTB Stationary at Alti-i 
tude of 5,6C9 Feet; Many 
PMpla See FUghtfl. | 

Ttw Mart nlciftM to b« turmd out ' 
•t tbm Imwwan Aircraft •tiapt in 

Or«*ii Bay ma trj«a out from the I 
trxtInK field In th« abuthWMt end of 
tho city this momlnfr with aix Mpar- ! 
■to fllghU, 1«fitinir altogether two 
hnura. and wholly surcpsaful. 

The leiit« were miulo by Alfred W. 
Lawaon and George. PufflM. said to 
bo Ualtcd Stelao armjr Oybm iratnto- 
toir. 

Ur. Pumm. It to Mid tm bMu o 

ftyinc biatnietor tor tho tftiltoa 
Htate.v rov«mm«nt over rtnao tho mr 
started, and prior to that ttano h« WM 
B .pilot for Uio MoxlMn Kovommant 
'vith the tltlo oC captain In tho llOzi- 
c«n uriny. 

At 5:J0 o'clock this morntnir Mr. 
PufflMi took the machine up for tho 
firat tiBO ond when he landed Mid 
the madilno flew porfeeUy. 

Mr. Pufflea modo, two flftaon mln- ' 
II tp fliKhu arid then* Mr. lAwaen took ' 
till- machine himself for a trip over i 
t'.if ti n.Ty and De Pere. ais well as! 
the KurinundinK country, Mi^ .iiAW>l 



rnn wns iin In the air thirty '' I 
minutr."* nnd at one tlmo he kept the i 
machine poised in « utation^ry post- ' 
tion oivor the h«dit or Oroon Buy (or ] 
finoM mIntitM at a otreteh and at I 
•or altitude of s«oo feet. I 

from th» ftround the machine ap-' 
Peared to }M<;t lianK motlonless.s In 
the Bk>'. 

PiifflM Tal((>>i MaohlfM'. 

A.'l-t r.in-.-^.in\s filKht. Mr Puff- 

Irei ilirn 'riik the m.'icliliic nifain and 
t'>'i'( lip ''ir ten minute fllKlittc. .John 
Onrisi. Genrge EIUb .and U'illUin Ho-' 
berir. all of the Lawson company. Tlicy , 
expressed great enthuslaxm and admir- 
ation -tor tho macbln* upon tho ooa> 
elwldn of tiiitr tnr* aad it warn their 
ftrot oxporlOBeo ta tho ajr. Thm fU|kt 
attracted wMo' attoiitlDii throughout 
the c«v 

Mr. Pufflea aald: "It I» the moot 
wonierfnl machine I h.ive over flown f 
In fact [lie machine filers Itself, the j 
nvlat'ir mcri»;y Ihink!! and the ma- 
rhinp ropiinfts. The army pwiplc are 
Koing If) Rct the su.-^prlfle of their 
lives when they get tli'.s new nwcliinc. 
It has everything that is needed for 
tfao moat up-to-date work aa far aa 
advOMCd traintng and raooanaUaanco 
ta eoacenicd. I wMh tharo wore 
of thorn rwdi; ftor tha cavamnMnk 
now. There are fifty or hmto mm tea- 
turea of detolla la tho lawaon airplane 
than r have erer seen In any ott«er 
p'nnr before, but of course those de- { 
lails are secret and I ri»nnot jtnv i>ny-i' 
thins about thorn." i 
I'nusual Tribute. ( 

An unusii.Tl tribute was pnM to the! 
memory of Wm. Klrkhoff. former em- 1 
PJoye of the liawaon Aircraft Corpo- 
ration; When Mr. Lawson flew over hia 
mnvo In an ainriano and dropped 
Ylowoni to tho srouad, aa a tiiken of 
Me iBtaan tor j:ho dead mm. Vk* (n- 
nerm took iMaee tbto iBomrins nt Al- 
louaa ceoietanr. 



TH£ PERFORMANCE 
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jiirplaatt. Qenuiny, Inring made tboiuaods oC tests in the 
structure of acotdi pine gnmiiig iii vazioiis of her I'cmsiai was 
able instwitly to aseitre rkh suppKcs <rf wood of exactly the 
quality rtquued for airplaiMfl. OcaUiig witli the Nnproofhts 
of woods, the speainr said ioTestigatioDs iiad rendered it poa- 
aiUe to such an extent that thia 3-piy vood eoald be nude to 
reelirt for unMiltea, or evea houn. a temperatun of 3000 deg. 
F. The profee* of ftreprooSng vaa not, Iwwerer, cheap. 

Flight, May 30, 1918 
( •n-ituc'ii-Hiil of the IIiinMoier Bii'Uine.' — C iti- 

sri HI ;i(»null>' (he IkhIv «>f tlie Hannover liiplanc is that now so 
I'rL-uui-ully t'ouud on Uvruian mauliinu!^, a lijfkt framework cov- 
1 with' three-ply. Id section, however, the body is somewhat 




mnusual, in tlii.t at the jioint of mitximuni <1i'|>tli it hn^ tist 
Bides and bottuni, with :i i-urvod <li'<'i<. while neiir the nose the 
wvtioii is nearly circular and tlw Uil portion i« oval in section, 
.lot unlike the tail of a flah. This Mwnw rather the m-ene of 
nsoal prairlii-e. 

In the gUJiner'i> cockpit there is the \isua\ liinpred sent which 
can be swaiii; hnck out or thi- way when the !;utiuer wi>tliei» to 
Are from a stuiidinj; jiosilion. On tlie port wall of tlie hod|y 
there is a wikkI drum nntinnl which the aerial is wonnd. i>a8S> 
int: through n wide tiihe Hlti"'^ i" hoh-s in the holtoin of the 
hody. ("entrailv placed, in iroiil of the KunnerV feit, is a 
framework of sirel. whieli appears to have Ix-en mwhI for re- 
ICAsiiis; I he homhs. under which there is a sliding trap door in 
thf lloor. wliich reveals, when removed, another eoni|)artnient 
OIl<iernenlh the tliMir Ixturds. which is alsi> lilted witli sliding; 
trap door. The hiitcr is o]ieniled hy a rather clunjsy arnincre- 
njeiit of eahh's and pulleys; when liolii diMtrs are open the way 
is clear tor ihe hi>nil)s to drop. The lionihs were apparently 
carrieil in racks on the lloor to the right ot Ilif reiCBfe gfcar, 

>i«» a»»u Inst l»suc uf .wuTio.H AXt> .ViamxAHKAl. EMHiritnim. 



while on the left a namber of fittings appear to indicate that 
liere was at one time mounted the wireless set On the star^ 
board wall of the body is a leivr which has prubahly been 
need for thzowiog the wireless into and out of gear. No gnn 
was mounted on the machme azamined, but the gnn rine and 
pivot were of tlie usual type. 

The motive power was fumudied by an Argus engine partly 
covsred ia, each three cylinders of which had a eonunon ex- 
hanst oolleetor projecting oat past the struts of the starboard 
" y " cariying the top plane center section. 

As regaiidB tlie biplane tail planes, the arrangement of these 
will be easily ftaapsA. from the aceamiMinyin;; illustrations. 
In design they do not appear to present anything very ud< 
usual, and the only point of bterest aupeara to be that al* 
though the two Hxed planes are counectea by stmts then is no 
wire braeing. Each plane is thereby to he eonaidered « simple 
cantilever, and as thnr section does not appear to be ver)' 
deep, the strength would not appear to be all that it might 

Flying i l>ondon), JuiM 12, 1918 

7 hr I'fah I'urituit Hiiilane, — Following ollicial tests made by 
the Hrilish uuthoriticti, the Pfalz pursuit hijilaiie is ereditcd 
with the following performances, which are by the way j 
ally infoior to tiiose of the Albntros D-Ifl. 

HiHfii HI lO.IMiii ft., 10214, in-ii ti ; 1 1«W 
Siwil at l,%.ono ft.. 111-11 h ; 1 i-i"> 

4'lliiili ti> lO.ofN, ft., IT iiiiim., .ill »>■!■>. 

l.'>.OIIO ft., 41 tlllll8., 2n M'l'>. 

l':4tliiMi(p<l nlwuliilc i-rllinc, l>,ii<Ni ft. 
Tolill wHRht of inm-lilnn fully ItHnlril. 2il,'>U link. 
WclKlit of nuir(iin<- tinrt'. with wntcr, I.'i.sii Iba, 
'flint, ISO 

MillUri' lcM<l ; Two SiuikIbu sail*, tU IIm. 

(.Urtt.l w.'iKhl, A Hw. 

(iawllw, 21^ gtl. 

Oil. * Kill. 
Area uf matu plaum, 24U sq. ft. 
Wclifhc |»T «q. rt.. N.fiil 
Welsh! ixr h.ji., IV. S4 llx. 

The Aeronautical Journul, April, 1918 

CompmtatioH of Aerodj/tumit Support. By W. R. S. 
Shaw.— The function of an aeioCnil of circniar arc camber ia 
to impart mottan in a eizcubr path to a mass of air whosa 
volume ia datemined by the product of qmn, chord, and mean 
sweep, the latter being a linear measure of the impth of the 
strata of air affcded above and bdow the surfaea. 

Notations employed : 

Totnl |>r.^a>,iire oD ncrotolli llw. wl f 

Flillht vclnrttv. ft. iwr Mf T 

lilord (lllllfDMMMI, (I........ P 

Mniiniiini nunhcr. ft. > ......^ « 

Kiutlus of onrvstviT, (( f 

siiMD. ri m 

M«-iiii swrp. ft 4 

Dcnifltv iif flir, Ih. per cu. ft if 

AcrHenlton due lo gruvlty. fi. imt i»'c. per f 

By the Thao«em of I'ythagora-s 
/ + 4e' 

r = - (1) 

8e 

In prartirp the sweep factor or mean sweep vatic* from 0.8 
to 1.2 times the elionl dimension. Taking Ihe average value 

= (2) 

The volume of air continually in dynamic contact with the 
aerofoil is in eobic feet from (2) 

..; (3) 

The weigfat of the volume of air (3) in ponnos is 

l>m,,' (4) 

Taking p aa .06 lb. per cu. ft. and r) as 32,2 ft, per sec. p«r 
see., the total air pressure, which in eflfect is the centrifugal 
Inaction of the air on the curvilinear anitaee, is given by the 
expression 

.0I94aitf'F*o 
p« (6) 



Aeronautical Patents 

ISSI'Kn JUNR 4. HUS 

l..*is :i i:i_T.i Krlilirof i;ii!<lof Eriiiwn. Toronto. Ont.. Canndn. I/iiuI 

liiii Vvar i-iiii«tr<ii tloii «( iilriilioii » 
1 .jds 4'.M Tn .\m:n«l RiiUt-u. CU'Vcland. Ohio. .Mislilp. 

i.uoA.Tlo— T« Jumra T. Grifonr. WMhliurtan. I>. C. Airplane raftty 



l.SttA,i;i»—T«> ClMTiM L. Hnaicr. At. Iieata, lf«. HrdrMciWlaaew 
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Sciialc Approves Aircral'l Corporuliiui 

Tlw crfiirioii lit a *1(MI.(ioo.(MHI iiin rmt iMoiliu'tKiii imixini- 
tion n|i|>r<iv<'<l l»y tlf Si i iiic Juik- L'h. Tlic ;i<tMi> «n.-i 

takfU Wltholll tlclultr. TIk "a-i iliit !l illsMiiIiliL' '.oil . 
adoplcil liv tlif Si'liHIo till' Diio tor ■!( Ain-nilt I 'nului t mn !■< 
i-liilMiwi'rfil ill his liirj-i'i'tioii to rin:ii tin ain r.ill in "liiirl iwii 
i-ori(i>r:ilii>n with a cniiitnl "I .*1<I<I.<MNI.0IHI. I'lu- liinii.ii iiiusi 
siilisrriho iiiiil \ iilv iKit Ifss than a iiiujoiily i>t thr fcloi-k. Thi- 
••orjHhriitiiHi iiiii>l he cliss<i|vf<l within one \> ar tti||i)« ini; a 
tn iil.v lit [H/ai'i' w ith the liii|H'nal (trniuui ( io\ i r The 
SiTr«"Uiiy <it War is ^;ivcii authority to as-iifii ail imii iiccili-d 
for niakiu^' lliv r<ir|>i>ration opfratiM', 

The powi'r i-onlVrn-d on th*' lliii'<-l'«r of Ainratt I'mclm- 
lion s:\\i-^ hiiii ihi- rii-'ht ;•■ • toiiii oi . or un.rf corporutioiis 
lor tin- (itin-hasis ]ir<Kl«i'lioii, iiiai ut.ii ir.n and Nllv of uirvrat't, 
airrrat'I (ipiipiiii'iir or inat<>i t In i rl nr. ;iiul to bnild, OWB Olid 
opt-nitt' raiironds in roninTti^.u tln i rw ii li." 

Th^ Airt-rnt't Pro'lu.-t i. .u ( poralioii rloM'ly !iillo«s tlif 
lino^ ol h'frislatiou freailinu ihi' Kiin r.-^ lu v ( i>r|ion»tioi>. 

thr War Kinano- t'orjioratioii aiiil oilur or>:ani/aitions iindfr 
wliieh the Uovemment U ImiuUing cfriuiu liuLii uf iiidu8tr.v 
coBueeted with eHieient pnaecutioii of tlw war. 

Air S('r\ iro — Tlw \<-w \aiiif 
nilirial doc'innMits i-oiimii; llinmj»h ihi' \\ ,ir l)«'|>«rtnifnt ihir- 
V\fi ihp |iast wi'ik havi' itniiral»'<l that :i « i aiiif lor the new 
air organization lias Itwn adopteil by thi (o ncnil Staff. 

At pnscnt the plan is to niaki' "Air Sn .iic" tin- olliiial 
title a liraiH-h ot the National Ariiiv, ami I" ( orMInl^^.|oIl 
ollii . r-, i nirii iHiii (-iMli.il. ~ I liiTi'iii. allai Liiii: tiiein to 

eitliiT tfif Dfiiartnient ot .Mililary .Vrronaul or t'n- Ihvision 
ot .Aln r;!!! I'rodueliDii, which wrv iTcatril l>\ thr I'ri'siileu- 
tial onter separatin^r the wrvici' Irom tlir Sii;iihI ( ae- 
eoniiiit to their respective rt-^piirtuuiitv. 

The phin iiIho enihraees the detail lo i;ir .\ir Si tvii <- ol olh 
et i> already eonimis-iioned in the A . lalion Sn-'h-i ol •In. 
Sijfiia! < '"rps. Sipiinl Reserve < "orps, and .'^ii.'iuil li|'i< < i-' Hi - 
serve ( ■■ip.N. yet leHvinx: I'lio.i.;*! ineii in the A^iali.m S.-i tion 
in the Sigual Corps in onivr to keep it intact aa an or- 
gMiitatioii. 

Trial Flight of Aineriran Caproni 

Tlif tiiul tli'pihl of the Hrsi .Viiieriiaii-huilt imilli-engined 
iHindiiii^ airphiiie, a ('a[>roiii liipl.i:ii' tilled with Liberty CD- 
jritii"-. snee<-:..«it iilly look plm e on I ndepeiideliee Day. 

The niai l iM' \v;i> liiidt in the Kliuilielh (dant of the Stand- 
ard wNinriilf ( orp., wiin-h eoiiei-rii may he justly pruud ol' the 
uiiiiiiiiliHcil -iieeeHs that atteiidiHl tliv liist lakiiii; tfac Mr vC the 
first .\ Mii i ican Imilt airplane ot i-upiial si/e. 

Till n nil 'li^lit ..t till' t 111 1 !■ I'liL'i' II il ( ':i)iro:ii liiplane look 
plai r at I la/rlliiir-t l''irli; iii tin' pii -rticr ol -lohii I>. Ityan. 
I)in i'lor of thr .\in :Ml! I'ri ri in t |. .n Hnreati ; W. ( '. I'otler, a 
liietiiiier of the .Vuiratl lionrd, and a niiiiihi'r of Aiaerir-ati 
and Allieil aviatoi-s. The lliu'lit was smeessf iil ;n im tx way. 

Till' machine was in charsre of I.ieiit. (iianldni tiiiio. a 
Jiiipil of the late Captain h'r-i ali. and carried thru llnlinii 
otlicer> a- pasJcDL'ers. For lulls an hour tlie bjj; machine 
iiiaiii ii'i-r- il al.i.v,. the '.'vrMp ..t watchers, and then Lieutmiint 
Uiiio ^'lided down tu a perfect landing. 

Screw Thread Conttnfwion 

Till r. ill ri'ii'tii c ripininillri' of the Senate and Honse reached 
an H^'tcciiiitii on .Iul> 2 on the House Mill lti..H.V_'. providing; 
for the ap]«>inlinenl ol a i i'iiiini--iiii 'o standardize wM'ew 
threatls. The bill was aniemled Itniiliii;; the lite ut' the eommiii- 
sioD to six month! itnd paned. 

New Coiiipnnv to Opprati" Air LilU'n 

The ."swilt .Viii T.i t Maiiiiliii turiii',' Co.. of Caniden, N. J., 
hag hwn inctirpm nl. li. .mil will oficnrc aerial lino lirtwicn 
Chieaifo, Hostoti, I'lulaiiilpliui. W.isiii iL-toii. New Viik and 
other citii's. aci ordini: to ]>a])ers ?ili il isi'li Si rretary of State 
Martin. The pai>ers stipulate llial llic an planes, wliieli are 
to he manul ai niiT' I lis tin- < oi .'i r!! u sll l arry innil and nicr- 
ctiaiidisiv and will lie buill at jdaiits to be erected iu vuruuis 
parts of the coontiy. 



.Aerial Indepciidpnec Day I'arade 

The i-elebrallon of Inilepeiideiiee Day was rendered memoir 
able lor New Yorkers by an aerial parade oonsuttin^ of a larg« 
loniiatioii of airplanes and a tmvnl aimbip whieli tluw over 
the city diirinii ihe sf^"""' parade, sentteriii^ thitusumlH of 
copies of the " Star Spiinjried Manner." 

Among tlte iimi'liines which pat ticipaled in tlu» aerial puvde 

were (i AnierieHii ( bal iiiacluiK-s. 21 trainiltg phuiei^ • Ckp- 

roni bomber, and n Spad pursuit plane. 

-Nfailplaiie PoMape In Decreased 

anticipated aiinoiinceiiient of a re<ln<-tion in the rule 
ot niiulplaiie p<ista'^'e was iiiaii. Ii\ ilic l'll^I Olhee Depurlmeiil 
oil .liin-- _'lt. Till' now rates will be Id ccnl^ for the tirst 
ouni 1' anil i. inr- i..r each ndditionul oiimic o! tracti<in of an 
ounce. Tins Is a liirn iisc of S cenl.s tor the tirst ounoe and of 
l.s cents for the --tioiii! uniice from the initial rate of 24 esnts 

per oiiiicc, or Inn lii'ti n jiardless of ttei^jht. 

ll- piir|ii.-i' > [i. nil na.se the patronage of the aerial mail 
service, h :i >inceed.s both the Ho\ernmeiil and the [uiblie 
will be l;-e j,'aiiieis — the ninoiint of mail carried per trip would 
Ik" ho-i^ieil ne.iter to nirjdane cnpacily without intreasin); the 
eo>l of tian>;mrtalio|i utid the averat;e revenue to the Depart- 
ment on a letter weiiihiny ox. would be <inly 2 cents less than 
that umler the present 1-ox. rate, while the decreased cost to 
the public for a "J-oz. letter wnuld be 24 cenl.s. In other word*, 
a 2-0/, letter nn<ler the new nites may be maileal at the prii-e of 
a Ikw, letter under eumenl rate*. Tlie new rate becomeai et- 
feetive bcgiaiiui|r July IS. 

Skilleil Workmen May Be Fnrloii^ied 

The delei ininaliiin of the l)in'i ti)r of .Virerati I'mdiietion 
III see that airplanes are buill iu quautit^' ii> indicated in a set 
of papers sent to all airenft manufaetarcm in the United 

Slates. 

It I- aiin.iuni 1 11 that the (!o\'eriirnent intends to assist eou- 
traclors m mcetiiiff their lalwr problems. Mv Hl!in<» out pre- 
wribi'd forms the Director of Aircrufl I'roiliiitinii says that 
indefinite furloughs lan probably be obtaineii tor iiiiv skilled 
or technical employes herelntiii-e ihafled. 

.\fler the liraft or eiilislnieni o( any skill.-il emplove the 
innnufaclurer or eom i ;ii lin nniy ;ill mit certain Used forms, 
and. nt'ler the man n iierts In ilii' eani]> or leeruu depot to 
wliieli he ha-- liei-n iis^ii;neii. he may be i;ianted nil indefinite 
fuilinieli wilhoul pii\ iir alli)wanc<>s ami ordered to report to 
Ills toiiiier employer. This furlough will eontiniie as long as 
the man retains his einplnMiienl. He may wear the uniform 
or wear civilian elnlliin'^-. .is he ehim-e-, 

Klaiikn may l>e obtained fumi the Direetor ot Aircraft Pro- 
duetioa, Washington, O. C. 

N. A. C for AeranMttiea Moves 

The National .\d\isory Committee for Aeronautii^ an- 
nouioes tlie reinovul of its hend<piarlei-s from the .Muiisey 
biiildiii'.'. Washiii'.'ton, I), t'.. to the AireiatI .\dniinislrHlion 
huililiiii;, .Miss<niri aveiiiie between Fourth ami Si.xlh streets, 
Northwest, known as buildiiiir " ' lis olliccs will lie located 
on llie second Moor of the foutlli wiiil; in rooms adinitniiL' the 
.\:nr;ill Hoard. 

All p.irlies coneenicd in addns..-.iii!; mail or other ri,,iili i to 
tlie riiiiiiiiillee are re<piesled to use the following ■onii: 

.Naiiiiiial Advis<irv Committee for Aeronautics, Liuilditig 
n." fourth wiuK'. .'<ec<md floor, Fourth and Miasouri BTennei 
N. W., Washiiik'ton. 1). C. 

Airplane Walnut Supply 

An a rMult of the President's eall made npon the Roy Srouts 
of Ameriea three or four week* ago to make a Rvxlematic 
search for blaek walnut for use in manufartnring airplane pro- 
pellers, eie.. it ia statiNl they have net with such isueeess that 
millions of feet have been loralcd, or enough to meet the needs 
of the Oovemment Cor months to fone. 
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Admiral Sims ou the Liberty Engine 

The Seirctiio ol the Nmvy baa uatbanmi Hu foUowing 

etntemeiit ou July "2: 

" Secrctarv' Daniels tixlay ret«ivL'd a di^pHtcli tnim \"i<y 
Admiral Sims Htating that tbt' re<'i'nt tfi<(K of a s4-u|dane 
I'ljuippcd witli Iht! Liherty engine resulted in better perliinu- 
ane« an reguriLs elimhing and loa<l-carrying than similar air- 
planeif e<juipp«Hl witli one ol' the best types of Kuropeun en- 
gines. Admiral Sims ULys: ' The British expremed great 
vonMeace in tlie Liberty motor.' " 

(.urtiMi S<]uarc Deal Department 
The Curti:<K A('r(i|)lano iV Motor (!ur|». liati taken u Ion;; 
stride forward in the <tevelupmcat ot iadostziai morale by the 
establishment of a ,S(|uare Deal department in the Division of 
Education and Welfare. 

The Square Deal department is for tbe benelU of all Curlias 
employes, whether in factor>' or nOiee. IL«: ]>urpooe is to appl.v 
the square deal to all employes and to t he eompany itself, by 
remonnf; the eauacD of any dissatistaetion tbat may aiise and 
by phu'ing ewpk^ itt the potitions for wbieb tbey an 
best fitted. 

Any employe who fsehttbat he or she haK been unjnsily <ii.s- 
mi8ae<!, overlooked in promotions, ns«<igned to datiee for which 
they are not best Ktted, ne^le<'ted in wat'e advanoee or mtde 
the victim, real or imagined, of favoritinm by foreman or tu- 
perintendent may bring complaint to the Square Deal depart- 
ment. An mvostigation is made immediately. 

Robrratlung Machine for Aviaton 

By »" rebreatiiing machine." the lirst of ils kit: ! n l r . siab- 
liiilied by the United States (Juvernmenl or aji> > i i Allies 
American aviaton beneeforth will be rlaM$ili»l actunlin^ to 
their ability to thrive in high altitudes. 

The machine is in a researeh lalwimtory at Bamin Field and 
in in ehargre of Lieut. G. M. Hanson. \V. \V. ThomuH and 
Jajueji HIair, who arrival in Fort Worth reocutly from 
Mineola, N. V. It produces all the sensjitions of aseending and 
dt^eending and baa been in use by the (ierman air ser\ iee, if is 
said, for five years. 

Henceforth no pilot from any <if the Army lieids will be 
asaignfld to active duty overs<>a!> until he has passed the tests 
of trn contrivance and been ela-Ksliieii nnnrding to bis abili^ 
to withstand altitude fatieue. Kxperienre haa tav^ that 
many air casualties are due to thi> faht'iie. One man will b<> 
so affaeted tbat he will faint. Auutht i will go along with hi« 
flying meelianieally and with liis mind so dulled that he cannot 
plan or execute on attack ou an enemy. Still another will be- 
come stupid and his nerves will not react to the exmtement of 
ballle. 

The pilots will be divided into thn-e ela.s.«!es. In the lirst 
daas will be placed airmen who are never atTected by altitude 
fatigue and who can ascend and fiplit anywhere their j>lane?i 
will mount. 

In the next daiw will be tho*e wlii;«e mental faculti«s» are 
dulled by high altitude. 
And in the last, or third, will be tboec wbo faint under the 



Doehlcr to Build Addition 

(Itiiumi iifis life!! Sir<'k<"i t.ir llu' i\c\y .•nldil ii 'ii tii lije I>i>i lik'P 
1 til -< 'jiN'.iii!; C'o.'s Hnioklyii l.i'-lurv "ii ('.mrl iiiiii H iinl r.i^rlon 
siii'is. This addition will immp l.'iO il. nn <"i>url Ntrcit and 
'2(IU II. on IIuiitinL'ton btreet, and will be ten storii's high, 
a'-i\ially doubling tlie pte>4>nt capacity of the plant. 

CoastroctioD will be of Htecl and concrete throughout . to con- 
fom ta the general character of their present structures. 

Newly perfcetad types of antomatie die-eiating machinery 
ara now in pmcess of eonstruction, ready to be installed in the 
mw bmldiag, wbish is to he nady for oecnpaney before the 
ia over 



Contract for F5 Surf acco 

Caitiia AcroplaBe VcUfu, Ltd^ Toniiito, Canadat In 
ainrded a eontcaet for F5 surfaees by the Bnreaa of Snp- 
plica and AoeooDts of the Navy. 



Statement on Airrrait Production 

At [Ik siiijL'ejitiim of Kepresentative S. Hubert Dent, Jr., 
chairiuuu of the House Committee on Militar>- Affairs, the 
Secretary of War under dale of June 28 made a written state- 
ment 111 regard to the progre-ss of various military activities. 

I'nder the heail of aircraft production, iuchiding training 
planes, bombing planes, combat planes and guns thoefor, and 
production of Ltbeity engines, Seeretaiy Baker gives the fol- 

lowing ligures: ' 

•' Deliveries of elementary training planes to June 8^ 448S} 
deliveries of advanced training [ilanes to June 8, 820. 

•■ The average weekly proiluciion of advanced training 
planes during April was 22; during May was IS'/i;; we^ 
ending June 8 wu^ 7H. 

" To June 8, '2iHi combat planers were delivered. The weekly 
average of Ihig type of machine in April was 5; in 1^^, 
and for the week ending June 8 was 80. 

" Six thousand eight nundrcd and eighty elementary training 
engines were delivered to June 8> 2133 advanced training en- 
L-it> > were delivered to same date. 

" More than 2000 liberty engines have now \n-*'n <le!ivered 
to ihi! Anuy and the Navy. The uvenige w<'<'kly iiruilurtion 
. in April was 96, in May 14^1, and in the tirst week of June 115. 

" Thirty-seven thousand two hundred and fifty machine | 
were delivered for use on airplanes before June 8." 

Maximum Fir Fiioea 
Foilowiof a confiBrenea iritfa tlie lonas and lumber 
faetasen of tim Faellie Northwest tfae Prie* Fizbw C 
at the War Liduatrin Board has flBtafaffidied tbiB followiiig 
naximnm prices for a period of nine^ days from Tnsi,. 15: 

Fir Iqgs ddiversd at eustomary pointa to sawmill opeiatois: 
No. 1, ^ per tbousaad; Na 2, 111, and Na 3, $12 lor 40-tL 
lengths; over 40 ft, prioa to m on nne basis aa estahlislhad 
by custom or aa deeidM by the Lomber Seetioa of tba BoaviL 
Prices of Hr lumber for aireraft use am to rsnain the same 
as now. 

These prices rspraaent an average incwais of i 

$2.75 per 1000 board feet over formsr prieca to'i 
ment and are f.o.b. milL 

Contracts are to be made always subject to an <nitioB by the 
Government, under whieh option supplies wfll be allocated 
either to the Oovemmeut or to other essential mwn to any ex- 
tent required. 

Du Pout Gives Y. M. C. A. Airplane 

Irenee Du Pont, ht Mil dI' llie I'unt interestjj at Wilming- 
ton, Del., has pn-sented to the Sclntol fur Airplane Mei-hauictt, 
conducted by West Side Y. M i A., ol ;ns West Fifty- 
seventh street. .New York City, ii l om jileje airpl:ine, which is to 
he brought here for tin- u«- ot the •w hrnil. V. Tenney, prin- 
eipnl. iukI W. I). I>;im-. in>tmitiir. Iinvi' gone to Claymont, 
Iii'l.. ti' i-i-<|n'rt till- gill ninl liniig it lirre, in the air if prac- 
tii-.iMr. to sine Iriirisp'irlatMiii Tlie pl;ii;f i-. n Curliss .T. X.-4 
inili)ar\ Iniiior liiphme. Mr. l>ii I'oiiI'h l< t'i'|- aii!i(iim< inp the 
gift says among otiirr tliiiii^'s: "We have cimcluded, in view 
of the national imp<<rtaii> c nf your achool, that WC will make 
a (lonntinn of the tii.-H'liiiii' in viiu." 

The Srlhuil l.ii- Airplain' .Miiliaiiii-< lia> LM>iwn .so rapidly 

sini-i' il was ofMt.nl last tall lliat it lias li.iii M ssnvv to rent 

ad'hlMiial ir.iarlrrv. I'arl <it llic huililiiig ;r. _'Hl Wi'~t Fitty- 
third strei! lui.- ix-en in ii-c Iriim llie begiliiini,- ai il is in upfia- 
tion fniiu S a. rii. till ^\ p. m. 4huly c.\<'epl Sutnlay. In .Iiine 
221 slii<li'iil> wiTi cnnillcii. a Inlal mI' !'21 fur iIm' -i-\rij iiinntlis. 
The new <|uarl( r- a; r al 2:!:* West l- iriy---i\l h -Ufi'i. The 
plauc iuiitruction will Ih* ^i\eii here, the old school being de- 
voted to engine work. 

Atiglo>Norwegian Air Mail Planned 
The sutunarine warfsre has made the se.n mails ko irregular 
across the North Sea that the scheme fur an airplane service 
is beiiDf eneigetieally pushed forward hy a Norwegian com- 
pany with the backing iif the Norwegiiu, (iu.emment. The 
jonney aenas the North Sea has alreaily lieen made in 0ve 
nown, and it is ntimated that, in a n>gular servioe, the ordi- 
tary avarafe time would be under 4< 2 hr. 

Tba British Qoverameut, while it has no aii-]>lnneK to spare 
for such pniponw in war time, is prepared to give the Nor- 
wegian eompany evwy fheDity. 
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